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A Deserted Gorge of the Mississippi. — Grant. 3 

etream, and can l»e traced northward, the whole length of tho 
dopresscd plain, until they are cut by the MisfJisi-iiiiii gorge. 
The eastern one is alsn seen running Boulhward to the river 
and keeping nearly jiarallel with, lint a few rodf east <.if, the 
larger gurfie in which Minnehaha now liows. Part of the 
water of the Jlissii-sippi manifestly once flowed along this 
level areaand, plunging down over its abrupt southern end, 
which marks the locality of an ancient water-fall, followed tlie 
present course of Minnehaha to the river. (The channels re- 
ferred to are shown in the accomiianying maji and sections.) 
Prior to the recession of the falls of St. Anthony fiom Ft. 
Snelling to the present mouth of Minnehaha creek, the Missis- 
sippi was flowing in a broad shallow channel, in which there 
Wire very jirobably many islands. Tlie remains of one of 
tiiese islands are seen just above the junction of the two streams. 
When the falls had reached the lower end of this island, they 
were divided, — one part going to the t-iist of the island and the 
other to the west. The stream un the eastern side was much 
the larger and the growth of its gorge more rapid, reach- 
ing the upper end of the island before the stream on the west- 
ern siile had eaten back to the same j")int. Thus the water of 
thi- latter stream was intercepted and carried down hy the 
other, leaving the present deserted channel. Xo case similar 
to this has been i«TsonalIy noticed in the- Mississippi gorge, 
although further search might reveal several additional in- 
stances. At the present time, however, St. Anthony falls are 
divided by an island in such a maniier tliat one channel has 
api>roximateIj' only one-third the vulunie (if water of the other. 
If the wearing back (if the falls licro had not been artificially 
stiipjied, in all probability another deserted gorge, exactly sim- 
ilar to the one described, would have finally resulted, the 
deserted rock brink being on the east side of IIenne]>in i,=hind. 
While the upper Mississippi still continued to receive large 
aniount.s of water from the mclfing of the retreating ice-sheet, 
triwarda the end of the second glacial iieriod, its vidumc was 
much larger than now, and it was flowing in a broad channel 
many limes the width of the present i^me.* After the ice had 
retreated so that the water flowing from it was drained to the 
Bca in another direction, the Mississijjpi decreasdl lo aboutits 

•_ *Geel. and Nat. Hist. Survey of .Minn., v. n,p. 3:17. 
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present size and then, but not before, cut its channel down 
through the drift to the Trenton limestone. As the hard lime- 
stone layers offered considerable resistance to erosion and as 
the drift banks offered much less, the river would be com- 
pelled to widen its channel rather than to deepen it ; thus a 
broad, shallow stream would result. That the river had worn 
down to the limestone and was flowing along its surface long 
before cutting its gorge is noticed in several places. It is 
especially well shown in the wide shallow channel above the 
ancient falls, where the limestone layers are everywhere at the 
surface, being covered by only a few inches of soil which has 
accumulated since the water was drained from this channel. 
(Compare section CD.) 

Another subject of noteworthy interest in this connection is 
the fact that the river did not cut its gorge of the same width 
as the channel in which it was flowing just before wearing 
through the limestone. In many places are found the rem- 
nants of old river terraces several rods beyond the limits of 
the gorge. This is shown on a small scale in the deserted 
channel described, where the distance between the terraces is 
much greater than that between the walls of the gorge, and 
there arc no intermediate banks showing a diminution of the 
water or a narrowing of the channel after these terraces were 
formed and before the gorge was cut. And again, the Missis- 
sippi above the falls of St. Anthony has a much greater width 
than has the gorge below the falls. This could be explained 
by the stream's wearing away the limestone more rapidly at 
one side of the brink of the falls than at the other on account 
of its greater depth or on account of the softness of the rock ; 
if once begun this would be continued by additional water which 
would be drawn to this point, and so one side of the falls would 
recede more rapidly than the other ; and as a consequence, 
more and more water would be directed to this part of the 
channel until a portion of the brink had no water flowing over 
it, and would remain stationary. Thus it is probable that the 
river at first cut its gorge of width only sufficient to carry its 
volume of water ; the size of the gorge has since been slightly 
increased by other causes mentioned below. 

The effect of islands in rivers on the hastening of the final 
result of eroffion, — the leveling of the drainage basin, — is of 
considerable importance. In the case under consideration 
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ACCOUNT OP A DBSBRTEO aORGE OP THE UISSISSIPPI 

NEAR MINNEHAHA PALLS. 

By I'LV 6. Grant. MlaDeapoU*. 

The present topography of any region, aaide from a moun- 
tainous one — and even then to a great extent — iB due aliuost 
entirely to the erosive power of water. The results wliich are 
most generally ascribed to this cause, probably because they 
form very striking features of our landscapes and can still he 
seen in the process of formation, are the channels cut by great 
rivers, especially the rock-bound passages usually termed 
caRons in the western states. One of these smaller channels, 
perhaps more appropriately called a gorge, will be briefly 
described; and a few of the accompanying minor results of 
erosion will be mentioned in regard to their assistance in the 
base leveling of a given area, — a subject which has been dis- 
cussed recently in reference to the drainage of Pennsylvania.' 
It is not to be supposed that the comparatively insignificant 
effects here described are of great importance in the general 
planing off of large areas, but they undoubtedly arc of consid- 
erable importance in the leveling of limited drainage basins, 
particularly in regions having a, geological structure similar to 
that of the one under consideration. 

From the falls of St. Anthony to Ft. Snelling, a distance of 

'W. M. Davis: Nat. Geog. Mag., v. i, p. 183; Amer. Nat v. xiiii, 
p. 56fl. 



f thi8 region are covered by drift averaging, where the 
IS cut through it, perhaps not more than thirty feet in 
jss. Immediately below the drift occur the practically 
ital beds of Trenton limestone, having a thickness of 
•seven feet, as is shown at the brink of Minnehaha falls, 
per and lower bods are of comparatively soft shales, but 
ater part is of hard, compact limestone. The Trenton 
iiformably on the St. Peter sandstone, which is <iuite 
generally possessing very little or no cementing mate- 
riie limestone forms the brink of every water-fall within 
[;a, and in no place have the streams as yet cut entirely 
h the sandstone. 

11 its falls to the Mississippi, Minnehaha creek flows in 

:)W gorge cut through the Trenton and some thirty feet 

e St. Peter. The upper part of this channel (the gorge 

of Minnehaha) is less than two hundred feet wide and 

s eastward for about six hundred and fifty feet; at this 

the channel enters an older gorge and widens abruptly 

'e its original width and thence continues in a south- 

y direction undiminished to the Mississippi, — a distance 

-thirds of a mile. From the point where the channel sc 

nly expands, the older gorge not only runs, as befon 

, southeastward to the river, but also extends north 

or some three hundred yards and ends abruptly.' Hey one 

rthern termination of this part of the gorge, which is nov 

ed, a low, level ])lain, much wider than the deepe 

el below, passes northward and its upper end is seen t< 

lie great gorge of the Mississippi at the top of the lime 




A Deserted Oorge of the Mississippi. — Grant. 5 

the river, after dividing.cut back its ftorge muchniore slowly than 
when all its water was flowing in one channel ; hence one 
efTect ia to decrease the rale of recession of falls. But on 
the other hand, the actual width of the two gorges taken 
together ia greater than that of the gorge formed by the stream 
when undivided ; so the width of the gorge ie not directly 
proportional to the volume of the stream cutting it. That the 
gorge on the east side of the old island is of the same width 
as it ia both above und below this point, ia not due to the fact 
that it was originally cut of this size, but that it was enlarged 
after the water was again collected into the main channel. As 
the gorge pro|KT of Minnehah^ creek and that of the Missiw- 
sippi remain practically constant in width throughout their 
courses, and for other reasons, it may be concluded that the 
respective volumes of these streams have also remained fon- 
stant during the formation of their gorges. A comparison of 
those two gorges shows, as before stated : (1) That a smaller 
stream eats its way back much more slowly than a larger one ; the 
Mississippi has cut its gorge from tlie old island to tlie present 
site of St. Anthony falls, — a distance of six miles, — in the same 
time which Minnehaha creek has required to cut a gorge of 
less than seven hundrrd feet in Icngtli. Prof. N. H. Winchell 
has calculated the average rate of recession of the falls of St. 
Anthony to be abtmt five and a half feet per year;' from this 
determination Minnehaha falls would recede about ont-tenth 
of a foot per year, or ten feet in a century. (2) That the 
width of a gorge is not directly proportional to the volume of 
the stream cutting it ; the ratio between the width of Minne- 
haha gorge and that of the Mississipj>i is as one to five, Iml^ 
the volumes of the two streams are more as one to thirty. 

In this connection it ia to be noticed that it is almost im- 
possible, unless a very long period of time is allowed, for the 
smaller streams to cut through the hardlime rock ; but when 
once an opening has iieen made by the river, these streams 
rapidly increase the size of the opening by erosion of its 
edges and especially by the wearing away of the softer sand- 
stone below, thus undermining and causing large blocks of the 
limestone to become detached. The width of a gorge is often 
materially increased by these smaller streams and by the rills 
from every shower ; from this cause the gorge in close prox- 

'Geol. and Nat. Hist. Survey of Minn., v. ii, p. 337. 



ff the sharp outlines and to make ine mupcs m^^xv 

8 decreasing the rapidity of further erosion in the 

s is very nicely shown in the deserted gorge, where 

ing process has gone on uninterruptedly and the 

although comparatively steep, not in the least per- 

•, as they formerly were ; the rock outcrops are con- 

l almost completely protected from further erosion 

washed down from above. The same thing is shown 

>oints in the Mississippi gorge where the river docs 

near the side of the gorge. The streams of this 

( by no means overloaded with suspended sediment ; 

tion to what material they transport from the drift, 

)repared to take up and carry away large amounts of 

rom below the limestone. 

act of islands in a river would then be to decrease the 

h which the river cuts back its channel, but to in- 

3 total width of the channels cut. There would thus 

[y be a larger amount of material removed in a given 

it even if the amount was not increased by this cause, 

be by the additional sediment transported l)y the 

itreams. Hence the final effect is to accelerate the 

of the leveling of the drainage basin. 

jpth of the gorge has not been taken into considera- 

:he river very rapidly cuts down into the sandstone 

las once made an opening through the lime rock. 
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Capalusand Flaiyceras. — Keijea. 7 

time for forma now generally considered congeneric with Pla- 
tyccraH, ' Bnt of late j-ears many Kuropean authors have been 
inolinod to re;:ard the shellB of the group in question as reCer- 
alik- to the modern gonus Capulua founded in ISIO by Mont- 
fort ; though (F.hlert' has recently revived Phillips' Acrociilia,' 
proposed in 1S41. 

Ap refiards the real generic eharacters of the difi'erent Ppceies, 
their speeific liniitiilions, range of variabilily iin<l the geologic 
anil geographic diBtribuLion of the various forniF, greater con- 
fusion perliajis nowhere exists among fossil inollusks than in 
the group under consideration. This want of agreement 
among writers eonccrning tlie main features presented by the 
indivirlual!< of tlio various speeies is directly traceable to a 
nuinbc-r of rausi'S. These, Iiowevcr, need not be reviewed here. 
Nor is it the intention in the present note to attempt a removal 
of the difHcuJties ; but merely to eali attention to peveral per- 
tinent facts regarding the structural features of the fossil siiella 
hitherto comnmnly referred to Platycera:^ id'<.'o!irad. 

The moat salient ehuractcra of rei'ent Capulus, as shown by 
the more typical shells, arc the more or less obliquely conical 
form, the small, often <]ose]y incurved ^pire, tlie broad, cam- 
panulati', apertural portions and Die eharacteri.-;tic nniscula.r 
impri'ssions on the interior of the shell. Tlie close relations of 
such paleoKoie .shells as I'lati/ceras paralimn. W. it \V. and 
/*. eqnilaterumliM and the modern form." of Capulus, as C. 
Aiiiir/firicKS Linn., can liardly he denied after even a casual 
comparison. The aflinitcs are not less striking in many of 
the other forms. Nor are examples wanting from tlie Mosozoic. 

The three hundred species" which have been ascribed to 
Platyeeras present such a great variety of forms that it is diffi- 
cult to foresee just how they can be most satisfactorily 
arranced when they have been carefully considered anew anti 
in relation to one another. The placing of Platyeeras, 
Orthonyuhia and other sections as subgenera under Capuliia, 
as has been done i)y Zittel,' and others, manifestly does not 
meet the requirements, at least so far as the American species 
are concerned. Whether or not the forms can all he included 
under Capulus remains for future comparison to decide. It 

'Bui. de 111 Soc. G^ol. de France, (a), t. si. p. W2. 

'Palie. FoHB. Cornn'all. p. 9'-!. 

'Ilandb. der. l'al:eontolot:ie, n Band. i>. 21C. 



Dups somewhat beyond what has liitJieno oeeu uuu- 

A recent critical examination of certain shells 

as Platycerata also shows that some of these forms 

?rs of families entirely different from that supposed. 

the group to which Conrad gave the name Platyceras 

d one, it is very questionable whether the term could 

smuch as it had been practically pre-occupied for 

ee-quarters of a century. It has long been known 

roy ^ in 1764 proposed, among Coleoptera, the generic 

atyceras, a term which was later employed by 

' and which continues to the present day in good 

3riginally founded. In so far as the species hereafter 

d are concerned, it matters little whether or not the 

le genus Platyceras — P, ventricosnm Con. — be a true 

but certain it is that some of the forms described 

3 former title are generically identic with the latter 

ell known that the species that have been included 

atyceras present a large variety of forms. And lately 

en further shown that in this group variation is very 

)n among individuals of the same species. The man- 

ises thus disclosed have resulted from the sedentary 

)f the mollusks ; and in a number of species the for- 

ects of attachment have proved to be the calyces of 

. The evidence, however, l>earing upon this question 

1 given with considerable detail elsewhere ® and is only 

;ally referred to here. Several hundred examples oi 

[1 embracing t«n or a dozen different species of Platyce- 

fKor. fwpntv snecies of crinoids show rathei 
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amply shown not to be the case. There are no grounds what- 
ever for the assumption that the paleozoic Capuli led parasitic 
lives. 

In this connection it may be stated that there is often 
coneiderabio embarrasBmcnt in alttjmpting to separate certain 
ancient Caiiuli on the one hand from Koiue forms of Platyos- 
tonia, and especially from thoBc species in which there is a 
greater or less tendency for the shellr; to uncoil; and on the 
other hand from various genera of patclloid shells. 

As might be expected in a group of gasteropods presenting 
BO few constant characters that can be satisfactorily relied 
upon in classification, it is often imiiossible to clearly distin- 
guish between certain species of paleozoic Capulus. Many 
structural features long regarded as of much importance in 
identification are now known to possess little, if any, specific 
value, owing to their great variability. It has thus become 
necessary to consider as of the utmost significance the baf^is 
of species npon general reseuiblances rather than upon unim- 
portant variant characters, due to the diverse condition of 
environment which arises from a more or less extensive 
geographic and geologic range. Therefore in the selection of 
characters for classificatory purposes it is evident that only 
those features showing the least tendency to change are avail- 
able. 

The following forms, originally described under Platyceras, 
appear properly to belong to Capulus. Doubtless quite a 
number of other American species that have been referred to 
the former genus should also be included. 
C. oeciilent (Walt-ott.) C, forinotut Keyea. 

C. paraliut (W. & W.) C. bUerialU (Hall,) 

C cvrloliUt (McC.) C. tquilaU'ruy (Hall.) 

C. Jitiurelta (Hall.) C. tn/nniW.ulum (M. A W.) 

C. latut Kcve», C, obUfUiia Kfves. 

C. quincyen'tiiOleC.) C. iTihulusus (frtiite.) 

C. otfudrojtriiHall. C. cheslereniti [M. & W.) 

C. tpinigerui (Worth.) C. parvu$ Swallow. 



THE PBRMO-CARBONIFEROUS OF GREENWOOD AND 
BUTLER COUNTIES, KANSAS. 

L. C. WoojTEB, EunkB, Ksn. 

Greenwood and Butler counties are situated in the south- 
eastern part of Kansas in the basin of the Arkansas river. The 
surface slopes southeast and is drained by three miniature 
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The PeTmo-i'arboniferov.8 of Kansas. — Wooaier. 11 

river systems : Verdigris river on the east, Fall river in the 
middle, and Walnut river on the west. The watershed be- 
tween Verdigria river and Fall river is low, the two streams 
uniting a short distance south of the district described ; but 
Fall river and Walnut river are seijarated by a well defined 
ridge which extends st'venty-fivc miles south to the etate line 
and beyond into Indian Territory. The summit of this ridge 
seen in the section on the oi»i)OBitc page has an elevation six 
hundred feet greater than Fall river at Eureka and nearly four 
hundred feet greater than the Walnut at Eldorado. The great 
abundance of tlint nodules in the limestones of this watershed 
has given it the name, Flint Ridgo, or Flint Hills, and the ter- 
, raced Ao\i& and somewhat notched crest make it one of the 
most consiiieuoUB topographic features of [Southern Kansas, 
esjH'ciaHy when apiiroached from the east. 

The major inei|ualities of surface produced by the varying 
resistances of the subjacent strata to stream erosion are repre- 
sented fairly well in the section opposite, but the details of 
the erosion surface could be given only in a relief map and 
must therefore be left largely to the imagination of the read- 
er. Remembering that the surface has been subject to rain 
and stream erosion for some miUions of years and that there 
is no protecting glacial drift to disguise the inequalities of 
rock surface, he can readily see that the level surfaees are lim- 
ited to rivi-r bottoms and to stretches of upland, preserved by 
an underlying stratum of resistant limestone. 

Before describing the strata of Carboniferous rocks exposed 
to view in the banks of all these streams from their sources to 
their mouths, it will be of interest to study some of the pecu- 
liar erosive features of the river valleys. 

Fall river valley has the steepest slope of any in southern 
Kansas, showing a fall of seven hundred feet in forty miles. 
This great descent gives the river, scarcely fifteen s<|uare feet 
in average section, a high erosive power which has caused it 
to cut very deeply into the alternating shales and limestones 
of the Carboniferous. 

Rising in the northwestern part of Greenwood county in the 
Permian of the Flint Hills, Fall river takes a southeasterly 
course obliquely across the outcropping edges of Permo-Car- 
boniferous strata and the Lower Coal Measures to its place of 
junction with the Verdigris, sixty miles away. For most of 



r r 



. The average fall of the river and its tributaries 
e feet to the mile, the uplands and the slopes are 
Drests, so the average rainfall of between thirty 
e inches is quickly drawn into its channel and 
rd to the Arkansas. The narrow border of tim- 
the stream is insufficient to restrain the flood and 
ity-five feet in a single day is not uncommon, 
ng torrent serves as a mighty plow and scraper, 
d every year it works a marked change in its 
d channel. The work of the river is aided bv the 
acter of the strata. The limestones and shales 
nine feet and twenty-five feet in thickness, respect- 
iis the river for its entire length shows a succes- 
.des, rapids and deep quiet places. The border- 
ough the varying resistant power of the strata, 
h rain erosion, a similar succession of falls, be- 
to the top. 

valley of the Fall river, limited by bluffs frequent- 
, hight of one hundred and sixty feet, is wide 
fie Mississippi river, and seems at first thought to 
ence to a river nearly as great. But the fact that 
d the neighboring streams hug, for the most part 
item side of their valleys, suggests a different ex- 
rhe strata dip on the average about twenty feet 
west by south, and consequently the rivers slide 
3ide of their vallevs and erode that border most 
deeply. Deserted channels at higher levels are 
1 the other side of the valley, and give testimony 
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the genus Equue. Whether these were the skeletone of the 
Spanish horse or of the ancient American genua, £quufi, is a, 
problem which awaits solution. 

I have stated that there is no glacial drift in these countice 
to serve as a protective covering to the subjacent rocks. While 
this is true, it ia also true that glacial drift is not absent. A 
polygonal bowlder of granite in the writer's possession, weigh- 
ing four hundred pounds, was found near the summit of a 
high ridge in the eaatern part of Greenwood county, nearly 
buried from sight in shallow eoil and sub-soil. A bowlder of 
coarse granite weighing about forty pounds was discovered in 
a similar situation near Eureka on the south side of Fall river 
valley. A third bowlder ia reported from the southern part of 
Greenwood county, near Fall river, and a pebble of serpentine 
was shown the writer which had been picked up in a creek val- 
ley a few miles east of Eureka. But these are all I have been 
able to see or learn about, and their rarity makes them objects 
of much interest. One hundred miles north near Lawrence 
and Topeka, drift hills with bowlders are not uncommon, and 
these bowlders may have been eent off in lioea or small bergs 
from aglacier front in the Kaw vailcy. But aa they were lodged 
on a surface that now has a hight of eleven hundred feet above 
the ocean, their presence suggests either a much less relative 
elevation at this latitude, or a great thickness of ice ami depth 
of flood in the first glacial epoch. 

THE CAHBOSIFEROUS STRATA. 

The influence of the Carboniferous shales, limestones and 
eandiitones in determining the topographic features of south- 
ern Kansas has been briefly considere<I in the preceding pages. 
A detailed description of the thousand and one strata exposed 
between Toronto and Eldorado would be out of place in the 
Geologist. Sothe remainder of this paper will be given to a 
study of the dominant features of the rocks and life. 

Following a prece<Ient estabhshed by Kansas geologists, the 
term. Lower Coal Measures, will be applied to strata desig- 
nated Lower and Middle Coal Measures in Iowa and Nebraska ; 
and Permo-Carboniferous, to the Upper Coal Measures and 
Permian of other regions. 

St. John estimates the thickness of the Lower Coal Meas- 
ures as limited above at GOO ft. and the Pen no- Carbonifer- 
ous at '2200 ft. Between these formations there is no percepti- 



the entire Larboniierous lormaiion ana win vuua 
useful horizon as a datum plane for the geologist, 
ne outcrops near the middle of Woodson and Wil- 
)ining counties on the east and southeast, near the 

John has fixed as the eastern boundary of the 
jniferous, possibly with this stratum in mind, 
he base of the Permo-Carboniferous thus estab- 
le summit of Flint Hills there intervene 18CX) feet 
aaestones and sandstones. The various outcroi)S 
the sandstones are limited to the lower 50() feet 
laceous shales to the lower 1,(XX) feet. The lime- 
shales are evenly distributed between the base and 

bed of coal lies about 400 feet from the base, an- 
3t, three about 850 feet and the highest bed, little 
highly carbonaceous shale, about 1,300 feet, 
ving tables will present other details of strata ob- 
outcrops in the eastern, middle and western por- 
district. 
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ir sections. All were sunk with a churn drill ex- 
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cept the well at Topeka which was bored with a diamond drill. 
The locatioiiB in the Pernio- CarboniA.T0UP of the wells at Eu- 
reka and Fall River are shown in the section on page 10. 
The well at Topeka Rtarts a little below the Eureka horizon 
and at Emporia a little above. 

The records from the Eureka, Topeka and Emporia wells 
ajjree aa closely as could be expected and correspond with the 
observed sections ; but the Fall River record was not so care- 
fidiy made, though the thicknesses of the strata are certainly 
somewhat greater in that part of Iho Permo-Carboniferoua and 
Lower Coal Measures covered by the record. The Emporia 
well pa.ssed through three beds of coal in the first 500 feet and 
one bed in the last 500. This bed must belong to the Lower 
Measures. 

In their lithological characteristics the h^wer shales are 
indistinguishable from the upper; and in all positions are 
nearly barren of fossils, except near the layers of limestone 
and in the calcareous or arenaceous portions. 

The limestones of the Permo -Carboniferous are light to dark 
buft' in color, usually very eompaet and ivell iidapted for ma- 
sonry. Outside the Flint Ilillis they are usually free from 
cheri and very hard, almost glassy in their fracture. This is 
likewise true of many of the strata in the Flint Hills, but oth- 
er strata are crowded with chert and are much softer under 
the hammer. Near the summit of the ridge and on the slojies 
towards Eldorado are the soft, li-iht grey, almost white layers, 
so much prized for fronts and trimmings in the cities of Kan- 
sas. These upper beds, if any, belong to the I'ennian, and are 
Itersistent north and south acrosK the state. Tlieir thickness 
is unknown to the writer; but should the gyjisiferous beds in 
the longitude of Wichita be placed in (he Triassic, they, with 
the layers resting upon them, mu.^t exceed four hundred feet 
in thickness and not roach six hundred. This estimate is 
based upon the dip of the strata in the district covered by this 
paper, and on the belief thai the line of junction with the Tri- 
assic was once near Wichita. 

Of the 1800 feet of roek of our section in the Permo-Carbon- 
iferous, fully UW feet in round numbers is shale, 700 is lime- 
stone and HWfeet sandstone and argillaceijus sandstone. 

The sandstone strata are fine frrained, and, as usual in the 
Carboniferous, hold many leaf and bark impressions. The 
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is shown by ripple marks and leaf impressions, 
le of the thinner beds of limestone are ripple-marked 
>ut most of it is heavy bedded, or at least contains t 
as of animals which frequent the deeper, purer wate 
,8 the crinoids whose stalks make a large percentage 
iterial of many of these layers, and many corals, 
nee the deep sea then covering western Kansas a 
1 Colorado would take to itself the debris of the weste 
ains, wc must look for the source of the material of t 
ones and shales in the ancient mountains of Missou 
of no mean extent and altitude, to furnish the thov 
f cubic miles of sediments of the later Paleozoic form 
»f Missouri, Kansas and Nebraska, 
reat was the diversity of conditions while these sec 
were being deposited, so unequal and frequent were i\ 
bions of the crust of the earth over eastern Kansas, 
hat little reliance can be placed upon the thickness ai 
gical characters of the strata. It would seem that sha 
aestone and even sandstone were being deposited at tl 
ime even in an area not larger than a congression 
lip. The writer spent weeks, almost months, trying 
series of strata from bluff to bluff on the same side • 
;er and across the valley to the opposite side. Eve 
ds were of little assistance for they varied greatly i 
jss and extent. Fossils, the main reliance of the geol« 
1 not help for they varied in the same stratum and tl: 
Decies occurred above and below, with fortunately, ho^ 
ie exception. A layer of limesto was at Innt HiAr^n' 
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of the whole body of strata are more useful over wide areas. 
These he has endeavored to give in the preceding pages. 

LIPB. 

Fossils are about equally abundant in the lower, middle and 
upper portions of the Permo-Carboniferous, and are especially 
numerous in the limestones, and the calcareous and arenace- 
ous shales. Certain genera such as Productus, Athyris, Spiri- 
fer and Chonetes are represented by the same species through- 
out the formation and are therefore of little use in determining 
horizons. These widely distributed species are : Productus 
semireticulatuB, P. nebrascensis, P. longispinus, P. prattenian- 
us, Athyris subtilita, Spirifer cameratus, S. (Martina) plan ocon- 
vcxus, Chonetes grannlifera and Fusulina cylindrica. 

Those species which thus far have been found only in the 
lower (Keal) portion of the formation are: Myalina subquad- 
rata, Pleurotomaria turbiniforrais, Schizodus wheoleri, Syring- 
opora multattenuata, and buckhorn coral, species and genus 
unknown. 

In the middle (Eureka) portion: Several undetermined 
species of Macrocbeilina and Allorisima ; Petalodus destructor 
Pleurotomaria perhumeroea, P. inornata, Euomphalus rugosus, 
Eirsocirnus sp.? and two undetermined species of Sigillaria. 

In the Lower Flint Hills (Reece) : Pseudomonotis hawni 
vat. ainuata, Aviculopecten occidentalis, Meekella striato-cos- 
tata, and Spiriferina kentuckcnsls. 

In the Upper Flint Hills (Permian): Chicnomya leaven- 
worthcnsis, Pleurophorus subcuneatus, Myalinii perattenuata 
and a Nautilus sp.? 

The above determinations rest solely upon the writer's 
judgment. A more experienced palaeontologist would proba- 
bly modify the list. The writer used Meek's Palaeontology of 
eastern Nebraska, vol. II of the Palaeontology of Illinois, and 
Dana's Manual, principally the first, in classifying his collec- 
tions. 

Some general statements respecting tlie hfe of the Peruio- 
Carbonifcrous will probably be as helpful to the geologist as 
tlie above lists : Cup corals are much more abundant in the 
lower than in the ii])per half of the formation. One layer of 
lime.«tone nearNeal is an intertwined mass of Campophyllum 
torquiuiu. Incrusting corals are everywhere common. 

Crinoid columns are very abundant in the lower and middle 



t half as long. 

I urchins are represented by plates and spines in all 
e formation. 

iiong brachiopods, Spirifer cameratus and Hemipn 
lus are remarkable for their wide range in size and ( 
)n, and Productus semireticulatus for its great siz< 
range. The last with P. nebraseensis is very comni 
hert at the summit of the Flint Plills. 
mellibranchs are widely distributed and belong 
ly to the order, Asiphonia. The characteristic formi 
mentioned above j but many collected are as yet un 
d. 

isteropods have likewise a wide range, and many 
tin unclassified. A single layer of limestone at E 
yielded the major part of the collection. One, a M 
i-like gasteropod, measures three and one-half inchcf 
>ase to the apex and revolves eight times in the sam 
The Macrocheilina) in the same layer rank nc 

lambered shells and trilobites have thus far been 
in the middle and upper strata, 
arks teeth of the genus Petalodus occur in the E 
son, and labyrinthodont foot-prints are found in lay 
3tone a short distance above the same horizon, 
iclassified species of sea weeds, Calamites, ferns and 
have been collected at nearlv all horizons to the b 
Hint Hills, not above, 
le writer has been especially interested in the fac 
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ON THE CONTACT OF THE HURONIAN AND LAURENTIAN 
ROCKS NORTH OF LAKE HURON. 

Bf Alfrbii E. Barlow. M. A., OttnwR, 
Reftd b»[oro the Lncuu Club. Otliiwn, FcbniBry ;ntb. 1S90, 

In this paper the writer proposes to bring forward some 
observations on the nature of the contact between the typical 
Hnronian rocks of lake Huron and the Laurentian gneisses, 
which, it is thought, have an important bearing on the ques- 
tion of the origin and relative nge of the latter. During the 
past five j'Cars he has had many op]iortunitiet-, first as assist- 
ant to Dr. A. C. LawiJon in the lake of the Wixids and Rainy 
lake regions, and latterly as assistant to Dr. R. Bell in the 
country north of lake Huron, of becoming familiar with the 
[ihonomena of Arrbean geolugy and of etudyinfj particularly 
the conditions of contact where the Laurentian comes against 
the other rock formations of the Archean complex. 

The Hnronian area to the north of lakt- Huron is made up 
ofa series of quartzifes, graywackes, slate conglomeratvB, clay 
elates, hyilro-niica, chloritic, epidotic and hornhlendic schists, 
diabase and cherty limestones. 

The majority of the clay slates liave the appearance of being 
very little altered except in contact with the diabjise and 
other igneous rocks and presentin urcat part the same appear- 
ance as when hardened from the original soft sediments. The 
quartiites. graywackes and slate c<)ngIoraerates have all been 
hardened and altered by the deposition of silicious matter be- 
tween the component grains, and near the gneiss lhi> two for- 
mer species are altered into quartzose mica schists. In the 
neighborhood of diabase masses the slates and limestones are 
hardened and traversed by reticulating veins of secondary 
quartz, while the quartzites near igneouy masses become more 
indurated and present veins of secondary quartz running par- 
allel with the bedding, so that it is likely that the eruptive 
material has been the source of the heated solutions of silica. 
The Laurentian formation to the north of lake Huron is rep- 
resented solely by orthoclase gneiss, a rock which may be 
described as essentially a crystalline admixture of feldspar, 
quartz and hornblende or mica, although in many cases both 
these last named minerals are present in the same rock mass. 
It is distinguished from granite only by its foliated texture, a 
structure produced by the parallel distribution of the compo- 



ordinary eruptive granite. 

srs. Logan and Murray, although they carefully ej 

nd mapped out the distribution of the different mem 

Huronian system, almost ignored its contact witl: 
ntian, and it is only of late years that attention has 1 
ed to the contact as a means of ascertaining the reh 
f the two systems. In the absence of all fossil rem 

the only criterion to determine the age of Lauren 

in regard to the Huronian. 

Robert Bell, in his report' on the geology of the nc 
Qd of the village of Shiboananing (Killarney) s; 
village itself stands upon red syenitic granite, wl 
)t at the sides, has a massive homogeneous struci 
a a few' instances a single reddish or yellowish g 
' streak an inch or two in thickness was observed rum 
lortheasterly direction. Towards each side the grai 
3ck begins to assume a sort of parallelism or a gneis 
ture." The junction between this and the Huroi 
ite and hornblende schists is seen at a rocky islan< 

about a mile north of the western end of "the passj 

north side of which the village is built. "The gra 
ked by a stratified rock of a reddish gray color com 

a fine grained crystalline mixture of feldspar 
." Both rocks have approximately the same northe 
rike, but while the Huronian beds are about vertical 

oid gneiss dips southeast I 50°. Dr. Bell refers 

Old gneiss to the Huronian rather than the Laureni 
gh he gives no reason for so doing. The coincidence 
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meridian line) about aix miles south of lake Pandche, although 
the limit of the Huroniau in this direction has not been ascer- 
tained with preciaion. In this vicinity it must turn to a more 
northerly direction for it paBses about a mile to the east of 
lake Panache with a strike of N. 25° E. 

The shores and islands of the eastern portions of lake Pan- 
ache are occupied by a granular quartzite of varying shades of 
gray ; mica in the form of minute desseminated scales and 
also feldspar are usually present in small quantities. About 
three miles from the contact with the gneiss, these Huronian 
quartzites show signs of great disturbance and the strike 
which has hitherto been cearij' east and west turns abruptly 
to the southeast, this change being still farther continued till 
the strata just southeast of the lake have assumed a south- 
easterly strike, thus corresponding with the line of outcrop of 
the gneiss in this direction. A little to the north of this east, 
em end of lake Panache and emptying into it, is Gabodia 
lake, about two miles in length. At the western end or outlet 
of this lake micaceous quartzites were noticed with a strike of 
N. 75°E. which curves around quickly, for on the islands in the 
eastern part of the lake quartzose mica-schists were seen 
striking X. 15° E., these rocks being thus conformable with 
the line of outcrop of the gneiss in its northerly continuation. 
The rapid changes in the strike of the quartzites is accom- 
panied by a very marked ulteratioo in the character of the 
rocks themselves. The granular quartzites and sandstones 
which have previously shown no further signs of alteration 
than a hardening consequent on the interstitial deposition of 
silicious matter are now metamorphosed into very typical 
quartzose mica schiets. The change is gradual but marked 
and extends to a distance of three miles from the line of junc- 
tion. 

The planes of bedding of the Huronian mica schists are 
parallel to the lamination of the gneiss. Both rocks have a 

strike N. 25° E. and a dip of S. 55° E, I 75° the mica schists, 

however, dipping into or under the gneiss. Penetrating the 
schists are lenticular sheets and patches of gneissic material 
of character and composition similar to the great mass of the 
gneiss in the immediate ncinity, to which they may often he 
continuously and directly traced. These intrusions of gneiss 
have disposed themselves usually in a direction parallel to the 



sing these intrusions is parallel to the walls of the 
en when these fissures cross the strike of the schist; 
}o demonstrates that gneissic lamination is caused 
w of the rock while viscid under differential pressures 
• fragments of the Huronian mica-schists are include 
eiss, the foliation of the latter conforming roughly ' 
egular outlines of the fragments. The flow structi 
Dduced is always very marked. We have then t 
teria by which the presence of an eruptive mass : 
ned: 1st, the penetration of the sedimentary si 
kes of the irruptive matter ; 2nd, the occurrence of 
gments of these same beds in the irruptive mass its 
1, the metamorphism or alteration of the stratifie 
>ng the line of junction. Evidence is also furni8he( 
aptive character of this gneiss by the abrupt change 
ike of the mica schists in the vicinity of the line of 
the gneiss. 

The line of junction was next seen on the western s 
ivy lake about six miles in a direction N. 16° E. fr 
,ce where it was examined east of lake Panache. A] 
has not been thoroughly explored through the inte 
ice, the boundary can be laid down with a very c 
)ximation to the truth from a knowledge of the strik 
jiss in the neighborhood ; for it has been noticed t 
Bction of the line of demarcation depends not on th 
;he Huronian schists or quartzites, but on the folio 
gneiss, whose line of outcrop is always parallel 
lissic lamination in the immediate vicinity. In the 
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of the lake, which is occupied by a. tongue of higlily inclined 
Huronian quartzites. At the southern edge of this trough 
the quartzites abut directly on the gneiss as on an irruptive 
mass, the strike of the former being N. G5° W. Dip S. 25° W. 
I_ 50 while the foliation of the gneiss is N. E. Dip S. E. I_ 75°. 

At the northern edge of the trough the stratification of the 
quartzites corresponds in direction with the lamination of the 
gneiss. Both rocks strike S. 38° E- Although their declination 
is in opposite directions, the quartzites dipping S. 52° W. \— 
80°. while the gneiss dips N. 52° E. I_ 80. 

The ([uartzites near the line of junction on Wavy lake are 
not BO highly altered aa on lake Panache, yet the proportion of 
mica in these rocks is seen to increase aa the gneiss is 
approached. Where (hey abut on the gneiss, the quartzites 
are very much broken up and a jointed structure developed 
nearly parallel in direction with the line of contact. At the 
eastern end of the lake where the lamination of the northern 
and southern areas of giieif? converge in a common strike, 
angular fragments of various sizes of the Huronian micaceous 
quartzitef! were noticed embedded in tlie gneiss, the foliation 
of the latter flowing around the irregular outline of these frag- 
ments. 

From Wavy lake the line of demarcation curves around 
very quickly from northwest to northeast and was next seen 
on the north shore of Chifrf'.'! hike, on the south line of the 
township of Brodor (Sulter".s base line) three and a half miles 
east of Long lake. Throuirhout this distance of nearly six 
miles, the general strike is northeast. Mr. Alex. Murray, who 
made an examination of the rocks exi)osed on Salter's base 
line simply describes the lionndiiry here as a junction between 
"red srneiss'' and "greenish iiiiea ,«late." 

The line from this point strikes due north into the township 
of Broder for about a mile when it bends around to the north- 
east for half a mile and then to X. TS° E. which general strike 
it maintains till the eastern line of Uroder is reached. 

Where this last abrupt change in the line of junction takes 
place the Huronian rock." with a strike of N. 7o^ E. and dip S- 
15° E. I 65° abut on the gneiss whor'elaminationhas a direc- 
tion of N'. 40= E. and dip S. m° E. l_ 63°. Throughout the 
remaining part of the township of Broder, however, the mica- 
ceous slates and quartzites have approximately the same 



een subjected to great pressure. Angular pieces ol 
tose rocks are included in the gneiss, especially nea 
5 in the line of junction, while intrusions of gneiss 
at several places penetrating the stratified rocks. Ir 
nee a lenticular mass of distinctly laminated micac 
s was seen intruded through the schists parallel to 
ing at a distance of three hundred yards from the lir 
ict. Besides these gneissic intrusions there are irreg 
iped fissures,running transversely to the strike of the sc 
illed with coarsely crystalline feldspar and quartz. Ii 
p portions of these veins, the feldspar and quartz 
nt in about equal proportion, but where they begi 
3ut, quartz seems to be the main, and, in some cases 
constituent. These pegmatitic apophyses are e\'id€ 
Dns of the adjacent gneiss which have been inje 
gh the schists and crystallized in the presence of he 
irs. A large pegmatite vein of this sort was notice* 
Qe between Broder and Dill, extending across the st 
) schists for a distance of half a mile from their cor 
the gneiss. Through the township of Dill the bouni 
ot been examined in detail, but it follows in gener 
easterly course for about five miles when there is ano 
>i turn to the north, and the junction was again i 
led to the west of a small lake which flows into 
lapitae river four miles below Wahnapitae Station on 
iian Pacific railway. The whole line of contact f 
' lake to this point follows very closely the trend of 
of lakes which form "The Whitefish River route." 
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is rendered more schistose or slaty by the incorporation of 
detached fragments of slate aad quartzite elongated or flat- 
tened in the direction of the gneiasic foliation. 

Continuing still further northeast the boundary strikes the 
Wahnapitae river just below the Canadian Pacific railway 
bridge. The actual contact is not seen and the intervening 
epnce of one liundred and fifty yards between exposures of the 
two rocks is occupied by the river and a grassy flat. On the 
west side of the bridge are light greenisli gray fcldspathic 
quartzite 8 with some thin interlaminated bands of darker col- 
ored sandy shale which have a strike of N, 65° E. and dip N. 
25"= W. I_ eO^-TO". On the opposite bank of the river and 
nrar the railway station a dark gray, evenly laminated mica- 
ceous gneiss was noticed striking N 07° E. and dipping S. 23° 
E. I tiO.° Ruby colored garnets, arranged parallel to the foli- 
ation, are exceedingly numerous, the crystals frequently meas- 
uring from a quarter to half an inch in diameter. 

The line of separation is occupied by the bed of the stream 
for ;i shon distance when it again strikes inland, running par- 
allel to the general courne of the river. Through this distance 
of nearly six milcf the contuct is generally lialf a mile south- 
east of the river. The gneiss dips in a southeasterly direction 
at high angles, while the Hnronian rocks with the same strike 
are nearly if not quite vortical. Apophyses of pegmatite are 
very often seen penetrating the silicious slates and quartzites 
which nu'ar the line of junction are altered into inica-schintij. 
For nearly two miles further the contact is again concealed by 
the bed of the stream ; but from this point it strikes across the 
country in a direction N. 60*^ E. for sixteen miles and was 
next seen by Mr. Murray crossing the Sturgeon river two 
miles below its confluence with the Maskinongt* river. Noth- 
ing very definite, however, was ascertained regarding the rela- 
tions of the two rocks at this place. Continuing on the same 
general course for twenty miles the line of diviiion strikes the 
southern end of Cross lake. Here the Iluronian slate con- 
glomerate underlies the gneiss with perfect conformity, both 

rocks di]>ping S, 35° E. I 56°. The slate conglomerate has 

very evidently been disturbed and altered near the line of con- 
tact and where the two rocks are in immediate juxtaposition 
a very perfect set of cleavage planes were noticed in the con- 
glomerate dipping N. 50° E. I_ 73°. At first these were mis- 



Mr. Walter McQuat in his report of the Temiscami 
gives a very detailed description of the junction ai 
on that part of the Ottawa river locally known 
Quinze.'' He mentions especially the occurrence neai 
tact of lenticular masses of a gneissie character in the 
an hornblende schists which have a general directic 
ponding with the bedding. In addition he notes the 
through the Huronian at a considerable distance fron 
of junction of a light gray granitic gneiss, whose fo 
parallel to the stratification of the adjacent schists, 
ticular irruptive mass measures six hundred yards loi 
hundred wide and the direction of the longer axis cor 
with the strike of the schists. As the stream is asce 
the great mass of the gneiss approached the sedimentf 
show signs of great alteration and hornblendic, chlo 
steatitic schists occupy the upper portion of the r 
the junction the Huronian schists are seen to rest c 
bly on the syenitic gneiss. Further to the north w 
McQuat made a somewhat hurried examination the I 
rocks everywhere near the contact with the gneiss, < 
ibundant signs of disturbance and alteration conse 
t irruption of the gneiss. The same geologist in hi 

ion of the Blanche river which flows into the nort 
3f lake Temiscaming, notices the occurrence of two 
gneiss separated from one another and api)arently cc 
mrrounded by Huronian schists. The southern aren 
ten miles across but the limits of the northern area 
Dn the shores of Round lake at the head of this stn 
lot ascertained. On the southeast as well as on tl 
vest side of the southern area, the gneiss rests confori 
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it on his accompanying inaiiuscri]>t map as Laurentian gneiss, 
evidently deeming it of similar character and origin. The 
Huronian rocks in this district form a belt conipoaed chiefly 
of qaartzites, slates and conglomerates, which, starting from 
the northern sbores of lake Huron extend in a northeasterly 
direction. The belt varies in breadth from about twenty-five 
miles in the vicinity of lake Huron to nearly one hundred 
lailes in the Temagami region. At various places isolated 
areas of granitoid gneiss protrude through these sedimentary 
strata, the latter curving around the irruptive maescs and con- 
forming in general with their line of outcrop. An area of this 
kind, four or five miles in width, occupies the north shore of 
lake Huron, extending along the coast from Blind river to the 
vicinity of the mouth of the Thessalon. Another area was 
noticed north of Whitefish station on the "Soo" branch of the 
Canadian Pacific railway. 

Dr. Bell has remarked the occurrence of two of these bosses 
on the Montreal river which may possibly be connected with 
the two areas seen by Mr. McQuat on the Blanche river. A 
boss of distinctly foliated flesh-red hornblendic gneiss occupies 
a portion of the shores of Carrying, McLean and Anima- 
nipissing lakes, which lie between lake Temagami and the 
Montreal river. The thinly bedded slate conglomerate through 
which this mass has been intruded is everywhere altered in 
contact with the gneiss. Near the line of junction the Huroni- 
an strata rest unconformably on the upturned edges of the 
gneiss. On Anima-nipissing lake where the immediate con- 
tact was examined the slate conglomerate inclines X. SO'^ W. 

I 50° while the gneiss dips S. 85° E. I 70°. Along tJie line 

of junction the slate conglomerate dips off the irruptive mass 
at high angles (50°-60°} while only a short distance away the 
declination is at a comparatively low angle (ir)°-20°). 

On the western side of Wahnapita; lake are exposures of a 
pale flesh-red hornblendic gneiss whoso contact with the sur- 
rounding Huronian quartzite and diabase indicates its intru- 
sive nature. The characteristic brecciated junction it; every- 
where displayed where the two rocks are seen in juxtaposition. 
Bands of gneiss iienetrate the quartzite and greenstone while 
angular fragments of the two latter rock species are included 
in the gneiss which is distinctly foliated and indistinguishable 
from what is usually called Laurentian. This gneissic area la 



The line of demarcation is very seldom a simple plar 
riision, the breccia present along the line of junction fr 
y covering a considerable space. It is therefore often 
jible to draw an accurate line of division between th( 
•ocks unless we assume that such a line should be 
vhere the two rocks are present in about equal proj 
The general correspondence of the gneissic intrusion w 
itratification of the enclosing schists and the frequent 1 
ar outline and parallel disposition of the detached sc 
ragments in the gneiss often resemble at first sight ar 
lating sequence of transitional beds. Again the cry; 
ondition of the Huronian feldspathic and micaceous 
ites near the line of contact, which frequently resen 
haracter and composition the more evenly laminated g 
as been referred to as evidence of such a transitior 
ven in such a case the bedded character of the Huroi 
1 strongly marked contrast to the granitic aspect 
neiss. 

In conclusion then, the following facts seem to prove 1 
doubt the irruptive nature of Laurentian gneiss and i1 
latic condition at a time subsequent to the petrifact 
[le Huronian sediments. 1. The diverse stratigraphi 
itions of the two rocks along their line of junction, 
equently perhaps the Huronian strata dip into or und 
neiss, although very often this position is reversed ai 
[uronian beds are seen superimposed on the gneiss wit 
ict conformity. In many instances the two rocks < 
ertical positions side by side and occasionally the gnei 




Buronian and Laurenlian Contact. — Barlow. 29 

of an nqueouB origin such explanation rauBt be difficult and 
UDsatiafactoTy. 2d. The alteration of the sedimentary rocks 
along the line of junction is a feature that has been invariably 
noticed where the contact has been carefully examined. 3rd. 
The inclusion of angular fragments in the mass of the gneiss 
which are clearly referable to tho adjacent sedimentary strata. 
Near the line of junction these detached pieces have a clear 
and sharp outline whilu further in the mass where they have 
undergone partial fusion and absorption their outlines ni'e 
blurred and indistinct. 4th. The occurrence of gneissic in- 
trusions as well as luiiro coarsely crystalline apophyses of peg- 
matite, both interlaminated with and transverse to the bedding 
of the Huronian rocks. These intrusions are distinctly irrup- 
tive and can often be directly traced to their source in the 
larger area of gneiss in the vicinity. 5tli Tho ab.iencc of 
limestones, slates or quartzites or in fact any species of rock 
indicative of ordinary sedimentation. The crystalline lime- 
stones so far obiierved in the Laurentian in the lake Huroa 
region are sirajily veins of calcite while the quartzites ami 
mica schi.sts sometimes seen interlaminated with the gneiss, 
are only quartzo-^e and micaceous conditions of the more com- 
mon feldspathic gneiss. Gth. The general character of the 
rock itself which in appearance and behavior has far mure re- 
.'^emblance to an ordinary irruptive granite with a foliated tex- 
ture, than an altered sedimentary rock. Sir. W. E. Logan 
himself in his notes of its occurrence on lake Temiscaniing, 
invariably refers to it as "gnuiasoid s3'enite." The Huronian 
system therefore may be regarded as the oldest series of sedi- 
mentary strata of which we have at present any knowledge in 
this region. The original sediments must have been laid down 
on a firm floor whose composition judging by the character of 
the Huronian rocks must have been closely analogous to granite. 
The slates, conglomerates, quartzites and greywackcs have 
all been derived from the waste of older feldspathic material. 
The laminated pebbles in the slate conglomerates indicate that 
this feldspathic lloor had at least in places a foliated or gneiss- 
ic structure. It was doubtless the fusion and subsequent re- 
crystallization of this gneissie or granitic floor that {rave rise 
to the Laurentian gneiss. The immensr pressure exerted by 
the weight of the sui)er-incumbeut mass of Huronian sitrala, 
and the crumpling, folding and fracturing of the comparative- 



inusi nave taken place at a great depth below the earl 
ent surface and subsequent upheaval and denundat 
now exposed it. Strong evidence has been secured 1 
quent observations of the strike of the gneiss through 
Huron country that a great part if not all of the region 
terized })y the presence of this rock is made up of hug« 
or irregularly oval shai)e(l concentric areas which anj 
with one another. This concentric arrangement of tl 
sic foliation seems to indicate that the forces of upl 
the gneiss have acted from certain centres. These 
tions and conclusions indicate that th(^ typical Huroni 
a relation to the Laurentian precisely similar to th. 
has been established in the country northwest of lak( 
ior for the Keewatin and Coutchiching groups of r 
Dr. A. C. Lawson. 

Dr. A. C. Lawson very kindly undertook the exar 
under the microscope of seven thin sections of both 
show some of the contact plienomena, and below will 1 
the result of his investigations. 

Slide No. 1. North shore of Archie bay, lake Panache, U 
west of the contact. 

This rock may he regarded as a typical specimen of the les 

({uartzitc and a thin slice of it was examined under the micro 

show its relations with the more altered micaceous (juartzite i 

line of the junction. "A fine gra!ne<i, lij^ht yellowinh jjray quar 

'stained in places ; under the microscope it is seen to he a 

*<|uartz-8and8tone. A cataclastic condition is seen to have beer 

'upon the original epiclastic grains of (juartz ; wavy extinctio 

*mon. There is a rude parallel arrangement of the (juartz ^ 

'long areas and l>etween the constituent grains is a fine 

'which is largely made up of a felt work of muscovite. In sc 

'tions of the slide this felt work of muscovite is mixed wit 

I • f • J * \_ • »•».!» •■ 
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"the Mlide lire numerous Bcalee ol brown biotite uiul ;i Ivfe pr.iiwni.ni 
"i>[ uusi'ovitc. Moi>t of these mien hi'dIos liiive n iiunillel ornin^emcnt 
"but some iire seen to have been ciev eloped in the curved lines or areuB 
"between the original clttwlic: t;riiine. Some of the i[H»rtz eriiiiiB shnw 
"vviiipni-e lit pressure in thu opticiil tension wliii'htlioymunift-t^t under 
"cni^sed nii'ols. Inclngions are not abundant in the iiuurtz." 

"Slide X". 3. In contuct with the gneiss east of laKo Pana<be. A 
"silvery niiraicuus, very tjuArtiose srbist, soiiieivhat rusted, iind with 
"ntrQD)Ely uiicart^ous sheen Kiirfaies. I.'nder the mii-roscope liii.' rock 
"is seen to be composed essoiitially of <iiiartz and mun'ovite. There 
"is a well marked parallelism in tlie arran>;onient of ibo iniiHirovite 
"flmi the .[iiiirtK shown dialini-t catai-lastic structure, wavy estinetion, 
"arran;;i.'ment in par&Del nretis and iithi;r cruslicd phenomena. I'^vi- 
"dentlv an altered sandstone." 

"Slide No. 4. Contact east of lake I'anai'he. The hand BiK'cinien 
"liefure slii-ed slmwed two nmall liaudH of i;raniloid gneiss irrupttve 
"throngh it. "I'ark greenisii gray fine-graintid (|uait/ite IraveraLnl by a 
"small htrhiKer. tbree-i|uarl(:rd"ij( an im-li uhU'nf rnther fiiurBC llech 
"red graniie. I'mler llie microscoi e the r|iiarl7.iie i:t a typical epi- 
"cliiHiic nii'k presenting' noptroni!evidenc«o( '^''^rniatiim by iirwsnre. 
"It i-iinHistB of a botproKoneoiis aiijiregiite of elastii- grains of 'iiimrtK ::nd 
"foJ'Ispar, mnch of the latter b<>;:i)! pll^;i<u'luKe■ In scuiions the shapu 
"of thesi! trains is round<>il. itu1>-an}:nlarcir Mim('timi'i< antrnlar. Tlie 
"larger grains are imbi'ddedin a liuseoompn^ivdof iiiiich smaller ^iriuns 
"of the same materials hutiniini.it-ly mixed with at;nt.>ni'hloritii-Hllb- 
"stanri' which jriveaitH color to the r<;i-k. Tlmswlicm crosscailioi-on- 
"tact of the jtraniti; Btrinj;er and tlio 'luartzitt-. The conta<-I l«'tweon 
■'Ihp two is f harp loit rav^'eil and porti<.n;> of the chiftii- roi-k are seen 
"to have bei'ii incorporatt-d in tiie ;rraiute. Tlie jiruriiti' itself is a 
"ciiarse nn^ular u<.'^re(fate of orthoelase and •loartu, with ''stri-mdy 
"little c]f the ferrii-niapiesian conKtttnent. Tliere ix a ccirain amount 
"..fliiierIiuw;inlln>Kranil<iuf which it Is itillkidt t.i say wlieth-r iris 
"siiiii'ly a later and more rapid eonsolidatinn ■ ■' \]i.- mn^'iiia iJioiit ilie 
"larpterconslitneiitHor whether it is a po.-ii.:, .i tii" clnstii- r:il; which 
"has lieen incovporntcd nithi'ut fusion in the i.';..iiit^-'' 

Slide So. ."i. Laurentian L'liciss in contact wiiii U'lrimi'iri niii-ncriius 
iltifttuite, north shore of Wavy lake. "A ledilish hi-hly fi'Msjiatlik- 
"KranilewitinHvawional shear planfH traverfiinir it. Under Ibe mi- 
"iTOBwipe the rock is a jrranular a^'Krettate of orthoi-laso, ijiiartz, 
"n1a;:ioKluse and hioiite in which cnish phenonicjia are to a 
"(iniit*Hl extent ap[>arent. The orthoclase ii:> very much ka^linizeil 
"in its central imrtion but iiuitc iresb in the ix-riiiheral /j>ne. The 
"pluilioi-lase is as a rule fresh. The biotite is very sparingly i-eprcsent- 
"ed and IH almoHt entirely altereil to chlorite. Tliert> is present aW a 
"liltia brown iron oxide. Tlie eilectsiif secondary pressure are seen 
"on the wraaional dislocation of the plajjiochise erystals and in cata- 
"clastic structure which has to a limited estf iit l)een developed in ]»)r- 
"tions of the seetions,'' 

Slide So. e. Township of Ttroiler, Concession in. Line between 
"lots -I and ft, .1.50 yards north of the contact with the gneiss. ''X may 
"moderately line textured schist. Bpottpd with scales of brown mica 
"and iiavini? uneven or lumpy clcava^ surfaces, with marked silvery 
"gloBS. Under the microscope the clastic character of the rock is np- 
"piirent, it Ijeinn composed of grains of ouartz and feldspar chictlj. 
"Throughout this cl.istic airgrepate there have been developed numer- 
"erous plateB of brown mica and tsome ci( musi-ovite nearlv all in paral- 
"lel position. Scattered tlirouj;lioHt the slide are nesta o[ separated or 
"closely ajigregaled grains of a light velhiw plcochroic mineral proba- 
"b)y epidote. The separate grains of epidote in each nest hare for the 



.»^ vTM xjAMxs oiiAc uA lue specimen. 'J j ttLin sectioii exam: 
"the contact of the granite gneiss and the schist. In the 
"two rocks are very distinct and the contact while fairly 
"portions of the schists included within the granite. Th< 
"granular aggregate of orthoclase, microcline, plagioclase 
"tite and muscovite. Some of the orthoclase shows a zoi 
"the interior idiomorphic portions being more decompoi 
"outer zone whose form is allotriomorphic. A colorless i 
"strongly marked relief, probably garnet, was also obse 
"crystalline boundaries. Some small shreds of chlorite 
"parently from the decomposition of the biotite, are also 
"tered through the granite. There is present in associati 
"ritized biotite, some magnitite and also some opaque gi 
"probably also magnitite. Apatite occurs sparingly in sle 
"and in stout oval bodies. In the structure of the rock th 
slight evidences of pressure seen In the occasional die 
cr>'8tal of plagioclase but there is neither shearing o 
structure. The schist in contact with this granite is 
sheared and it only requires an inspection of the slide to 
"shearing; was affected before the magma from which the 
"crystallized was brought in contact with the schist, ^j 
composed essentially of quartz and muscovite and the 
rearranged in parallel thinly lenticular areas which wed 
another. The optical tension of the quartz lenses is vei 
"The cataclastic structure of the quartz is pronounced, 
"aspect of the schist is that of a streaky rhyolite. 
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ARTESIAN WATER FROM THE DRIFT. 

By Chas. W. Rolfe, Urbana, 111. 

The presence, in the drift, of water-bearing ve 
sufficient head to cause them to flow at the surface wl 
is not a very uncommon occurrence, but the district 
be described is, I think, remarkable for its size, an 
with which flowing wells can be obtained over a lar 
its area. This fact, and the many misconceptions oi 
ture as shown by the theories advanced to accou 
water supply, have led me to think that a brief Rti 
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portionB of Kankakee, Champaign anJ Vermillion counties. Its 
eastern boundary seems to agree esEentially with the state line, 
and its western with the eastern side of Ford county. The 
area is approximately 1200 square miles. 

Its general surface may be described as a level prairie plop- 
ing gently to the north with an average inclination of about 
three feet to the mile, ami diversified here and there by ridges 
and groups of low hiils evidently left as moraines by the re- 
treating Lake Michigan glacier. The southernmost of these 
runs eastward from Rantoul, following closely the line of the 
narrow guage railroad. 

The entire area is covered by a mass of drift varying in thick- 
ness from seventeen feet, seven miles north of St. Anne in 
Kankakee county, to more than three hundred feet in central 
and southern Iroquois county. 

Records of borings and cuts, show that this drift is made up 
of a tough blue clay, which encloses here and there elongated 
masses of sand and gravel varying from a few inches to more 
than twenty feet in thickness. These sand beds are always 
surrounded by a layer of closer grained, more impervious clay 
called hardpan by the well borers, and are alwayswnter bear- 
ing. 

In the more elevated portions of the area, no flowing wells, 
so far as I am able to iind, have been obtained, but between 
and around these at lower levels many wells have been struck 
from which water can be made to How above the surface to a 
hight which varies from a few inches to four feet, the usual 
limit. In two instances only that have come to my knowledge 
did the water rise to the hight of ten feet. One of these was 
at LaHogue near the Ford county line and thcother that east 
of Penfield just over in Vermillion county. 

The depth of the wells varies from five feet to over two hun- 
dred and seeraa to be entirely independent of surface elevation. 
Al LaHogue the well mentioned above is ninety feet deep, 
while at Oilman, whose elevation is fifteen feet less, the wells 
are usually from one hundred to one hundred and twenty feet, 
and a few miles farther east, where the surface is twelve feet 
lower still, they are only sixty feet deep. Then again at Buck- 
ley, twelve miles south of Oilman and forty-five feet higher, the 
usual depth is only five feet. As a further illustration, two 
wells were bored not far from Oilman, one of which reached 
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Iter at the deptli of Ihirty-seven feet, while the other, 
rods distant and on about the same level, only found 
th of one hundred and eighteen, 
al places in the county, there appear to be two ar- 
zoriH, but on the other hand the presence of a flow- 
nowhere a guiirnnty that another can he struck even 
ds distance. Dry holes or "pump wells" are com- 
; of borings in all partH of the county. A farnaer 
Bid in Champaign tounty has five flowing wells, in 
ch water was found at forty-five feet, and again at 
red and fifty-tight, the water rising about two feet 
surface each time, while a number of his neighbors 
I with no success. 

theories have been advanced to account for the 
f artesian water in this district, ofwhich I shall only 
ie. The first, and perhaps the most plausible is that 
gation ofthe Oregon -LuSaile fault permits the ri^c 
om Ihe St. Peter sandstone. In answer I would call 
tlic fact that the faultdiEajipearBa few miles south 
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seasons, built up as its ground moraine the iiiimenae mass of 
drift which, as we have seen, covers the whole area, and the 
pond:; and streams arising from it at each recession assorted 
and deposited long lines of sand and gravel, of various breadth 
and thickness, having a small dip away from the higher por- 
tions, as it has been observed these patches actually do have. 
Thesf in turn would be covered and otlieru formed above them ; 
and in this way the whole mass would be built up. The low 
dip would give to these lines of sand and gravel a broad out- 
crop near the higher portions and at the same time would 
carry it rapidly below the surface ; a dip of one degree equals 
92 feet per mile, so it is evident that even a much smaller dip 
than that indicated would carry the sand bods down to the 
level at which we find them, within a comparatively short dis- 
tance from the highlands. 

Wa believe then that the water-bearing sands derive their 
supply from the broad area which they expose among the hills, 
that the water is kept within them as in a pocket by the all but 
impervious layer of hard pan ; and that when this is penetra* 
ted at a point where the surface is lower than the catch basin 
we have all the requirements for an artesian flow. The distri- 
bution of these bands through the drift will explain the occur- 
rence of dry wells, of two or more water-bearing strata in it 
single well; of the variation in the depth of wells in the same 
neighborhood, and of the differences in head which the wells 
show. 
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Relntioii to the Serpentines. The serpentines of Maryland 
have lon^ been known on account of the chromite they con- 
tain. They stretch in a series of lenticular and irregularly 
elongated areaii along the Maryland and Pennsylvania state 
line on the northern border of Cecil county, whence they follow 
the great westward bend in the Appalachians through Harford 
and a part of Baltimore counties, and then turn to a south- 
westward direction along the eastern base of Pair's Ridge 
through a part of Baltimore and across Howard and Mont- 
gomery counties to the Potomac . 

While by no means regular in their distribution, these ser- 
pentine areas lie for the most part on the west and northwest 
side of the gabbros. This fact is not without significance 
when taken in connection with the westerly or northwesterly 
<lip of the crystalline schists, as indicating that the non-feld- 
spathic eruptives and their alteration products are younf/cr than 
the gabbros — a result which is quite in accord witli all obser- 
vations made on the field relations of these rocks where they 
oci'ur together. 

The serpentines of Maryland, as well as the extensive liorn- 
blendic and steatitic masses with which they are intimately 
connet-ted, are plainly of secondary origin. They have all been 
produced by the alteration of what were once basic eruptive 
rocks, devoid of feldspar, which are still to be found in an 
almost unchanged condition. From these original rocks the 
serpentines and their associates can be traced through every 
intermediate stage so as to leave no doubt as to the exact 
course of their alteration. 

Charmiei- of thf Original Xon-feld^palhic Rcckx. The original 
rocks from which the Maryland serpentines and their associ- 
ates have been derived belong to two distinct, but closely 
related groups. The members of both of these groups are 
alike in being too poor in alumina to produce any feldspar, 
while the mineralogical diflferences which divide them are 
mainly due to the smaller or larger percent of silica that they 
contain. 

The rocks of the group poorest in silica (40-44?o ) arc richest 
in magnesia and are characterized by ulivinc as an essential 
constituent. They are therefore representatives of the class 
Prn'ljtite ; and, according to their greater or less proportions 



ay apply the class name, Fyroxtnite, 1 ^se rocks e: 
e same variations in their proportions of lime as the 
rs of the first group ; and this gives rise to diallage-br 
id pure bronzite aggregates which are equivalent to ol 
je Iherzolites and harzburgites respectively. 
In their distribution, in the occurrence of every interm 
rm, and in the similaritv of their alterations, thes 
oups are so closely related that it is impossible to i 
em as anything but mineralogical facies of a single m 
?vertheless, their extremes represent two petrograph 
stinct and well characterized types, which must be des^ 
fore attempting to trace out their relationships. 
I. The Pyroxenc-oUcinc Rocks — Ptridotites. This t} 
uch less common than the pyroxenite ; not perhaps be 
was originally less extensivelydeveloped, but rather be 

is more subject to alteration, since olivine is a less 
mpound under present conditions than pyroxene. Ii 
even the freshest peridotite specimens obtainable, thi 
ituent, olivine, is partially transformed to serpe 
though not to an extent which disguises the original t 
e or character of the rock. 

The Maryland peridotites have been alreadv des< 
r the writer in a former paper.' Their most'remai 
ature is their porphyritic structure, which is i 

Fig. 1, PI. II. The groundmass appears in a 
>ecimen homogeneous, compact, and of a greenish 
lor, but under the microscope is seen to be wholly 
)sed of small olivine grains, more or less completely ch 
serpentine. Cores of the unaltered mineral frequent 
tpy the central portions of the grains ; and are com 
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structure indicates that the olivine is the youngest of the 
original minerals, and it aeems therefore opposed to the rule, 
given by Rosenbusch' and others, that, in eruptive rocks, the 
order of crystallization is in inverae order of acidity, the most 
basic constituent forming first, etc. The porphyritic structure 
is always noticeable in the Maryland peridotites, hut is much 
more pronounced in some cases than in others, owing to the 
larger size of the pyroxene crystals. 

In these peridotites the pyroxenic component ii always, 
wholly or in part, hrmizile. With this is frequently associated 
diallage, which in some instances exceeds the bronzite in 
amount. The only other original constituent presentismagne- 
tite, except in those varietea where the development of a little 
basic feldspar produces a transition to olivine-gabbro. 

In composition these peridotites are ultra-basic ferro-mag- 
nesian silicates, with a minimum amount of alumina. Their 
two varieties — olivine-bronziteaggregatesfSaxonite, Ilarzburg 
ite) and olivine-bronzite-diallage aggregates (Lherzolite), are 
produced by the relative proportions of lime present in the 
crystallizing magma; and hence, us mineralogical facies of 
the same mass, merge imperceptibly into one another. An- 
alyses of two specimens are here given. I shows the com- 
pofiition of a typical porphyritic lherzolite, from Johnny 
Cake road, Baltimore county, {No. 174) as deterniinod hy 
Mr. T. M. Chatard of the U. S. Cieological Survey. This is the 
rock represented in Fig. 1. II is the analysis of afeldspathic 
lherzolite from a dike exposed on the Western Maryland 
railroad near Pikesville, Baltimore county, (No. 54). It was 
made by Dr. Leroy McCay of Princeton College. 
I. II. 

SiO, 43.sr 41.00 

TiO, 12 

AljO, . , 1.64 1M 

Cr,0, 44 

FcjO, R.Otl 5.!»0 

FeO 2.iiO 4.ii:t 

MnO 10 tr. 

CaO 6.29 10.08 

MgO 27.32 23.5!) 

Nft.O m r,2 

Igiition... 8.T2 (H.0 4.7:Jt . o, 

.Sp-gr. :i.022. 100.fi3 101.74 Sp. gr. 2.08;>. 

'NenesJahrb. (HrMin., etc., 1H82, ji, p. S. 
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III. 

SiOi 50.80 

AljOs 3.40 

Cr.O, 0.32 

Fe,0, 1.39 

FeO 8.11 

MnO 0.17 

CaO 12.31 

MkO 22.77 

Na,0 tr 

K.jO tr 

H,0 {red heat) 0.52 
CI 0.24 

100.03 

8p. gr. 3.318 

The microscopic appearance of this rock is represented 
(though of necessity very imperfectly without the u^e of 
color) in Fig. 2, PI. II. The two constituents do not differ mater- 
ially in the depth of their color, but in the figure the hyper- 
Bthene is shaded somewhat darker to distinguish it from the 
diallage. It is rare that either component of this rock exhib- 
its any trace of crystal form, but when such is present it always 
belongs to the hypersthene, indicating that of the two, this 
mineral is slightly the older. 

The type of rock here described is not uncommon at many 
localite? near Baltimore, but it is to be found in its freshest 
and finest development along the Johnny Cake road, one mile 
east of the Patapsco river, and along Gwynn's Falls south of 
the road leading west from Pikesville Station. At the latter 
locality therockoftenhas an extremely coarse grain and it not 
infrequently contains porphyritic cryetala of orthorhombic py- 
roxene an inch or two in length. 

The second and more striking type of the Maryland pyrox- 
enite is considerably poorer in iron, and hence lighter both in 
weight and color than ihe rock just described. Even in hand- 
specimens the two pyroxenic constituents present that con- 
trast of color which in the former type is observable only in a 
thin section. The orthorhombic mineral is reddish brown 
while the monoclinic one is emerald green. The grain is in 
the main even, although a porphyritic development of the 
bronzite is sometimes observable- The cohesion between the 
grains is so slight that perfectly fresh specimens may some- 
times be rubbed to jiowder in the fingers. This, together with 
th« size of the individuals, renders the separation of the two 
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those of Damour, Oebbecke, Farsky, Cossa and Heddle, <iuot- 
ted by Teall (Britieh Petrography, p. 89.)' 

The extremely friable nature of this rock renders the prep- 
aration of thin sections rlifRcult. NevertheleeB ita two compo- 
nents may be easily separated and studied independently. The 
structure is almost always granular ; but whenever it is at all 
porphyritic, the bronzite is the older constituent, so that if 
correlated with the porphyritic peridotites above described^ 
the diopside supplies the place of the olivine groundmass. 
This change is produced by an increase of the silica while the 
proportion of alumina remains too low to allow the formation 
of feldspar. 

Occurrence (if Pi/roxcnile oiilsi'Ic of Marijlaiut. Observations 
are not lacking which indicate that mas.sive pyroxenitet- of 
both the types here described from Baltimore county, are ex- 
tensively developed and widely distributed through the crys- 
talline areas of the eas^torn United States, although our prrsent 
knowledge hardly indicates what their real importance is. 

Rocks of the first type, or bronzite-diallafre aggregates, have 
been traced by the writer through Harford county, Wd,, in 
close connection with the t-erpentine of that district. Profess- 
or F. D. Chester has also recently described them as associat- 
ed witli, and giving rise to many of the state line serpentinet" 
of Cecil county, Md., and Chester and Lancaster counties, I'a." 
It has also been long recognized that many other serpentines 
of Pennsylvania have originated from the alteration of pure 
pyroxene rocks, especially enstatite and bronzite aggregates. 

Pyroxenites of the second tyjH', bronzite-diopsido aggregates, 
are known in the south, and the writer gladly avails himself 
of the kind permission of Mr. tieo. P. Merrill of the U. S. 
National Museum to describe in this connection certain very 
beautiful rocks of this type which he cidlecfed near Webster, 
N. C. They are abundantly exposed at this locality and form 
a member of the corundum-bearing dunitc seriei? which ex- 
tends through North Carolina and Georgia. The specirhens 
received from Mr. Merrill are, like the Hebbville, Md., rock, 
composed entirely of bronzite and a light emerald green mim- 
oclinic pyroxene, but they are more acid and richer in mag- 

*Seeal«otheanal]reieby I'taver of a chronie dicjp Bide from Ibe Lizard 
gabbro?, published by Teall, Sliner. MaK- vni. p. 110, 1888. 

•Annual Report of the Geological Survey of Pennsylvania for 18S7, 
p. 95. 1B8U. 
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Other plutonic rockH containing neither feldspar nor olivine, 
which may therefore be properly cljtssed as pyroxenites 
although they do not lielong to either of tlie two types here 
dencrihed from Maryland, have heen mentioned by Hunt* from 
Roiigement and Montarville, Canada, and by Dana' and the 
writer'" from near Peekskill on the Hudson. Similar masses 
composed of intensely i)lcochroic rhombic pyroxene (ambly- 
Blegite), hornblende and biotite were found by Teall" in the 
Hebredfan gneiss of northern Scotland, whilf Hatch'- reports 
hypcrsthene-diallage rocks from Madnfiasciir. I'rof. F. W. 
Hutton" in bis recent paper on the Kruptive rocks of Xew 
Zealand describes as pyroxenites an enstatite-diallage rock 
forming a dike in the serpentine of the Dun mountain; a 
hornblende-biotite rock from Dusky sound and a chlorite 
biotite rock from Martin's bay. 

(hi Ihr ii4e oj Ihr. miiiir }'<jr,i.n'iiltr. The undoubledly wide dis- 
tribution of igneous rocks free from both feldspar and olivine, 
suggests the necessity of establishing a class designation, co- 
ordinate with the name /VciV/o?i7c given by Rosenbusch to the 
corresponding olivine- bearing series, and, liks; this, cai)ablc of 
subdivision into types. For such generic uae the term, Pijrvf.- 
vnilr. is in all respects the most desirable, althougli it hai 
already been employed as a petrographical name in at least 
four distinct senses. It is my hope to be able to show that its 
use as u designation for any rocks except those of igneous 
origin which are devoid of any feldspathic or olivine constitu- 
ents should be abandoned. 

The name pyroxenite was first used by Dr. T. Stcrry Hunt," 
who applied it both to intrusive rocks compoMoil mostly of 
pyroxene, like those of Rougeiiiont and Montarville, and to 
the more or less massive beds or nests of pyroxene si> often 
'Serpentine whiirh appear to have originated from iiure pyroxene rocks 
have also been tlescribeil by Draxehe from Curintliiu, Tvrol and from 
Ireland 'Tst-lim. Min. Mitth., i, 10, 1871) ; bv Berwerth Irum Italv (ib. 
IV, 1-38. lS76)jby Bei'ke from Greere (Teclim, Min.Pelr.Mitth., i ' ' 
-7S;; by F ^ . .^ . ^~ «- . 

■>4r, and 
LTfi, 1885). 

'G«olugy of Canada, p. G4i7, 1S73. 

•Am.. -Four, Scienre, ini), vol. 2li p. iW. 

".Km. Jour. Science, (m), vol. 3:!, p. \'M. March, 18S7. 

"Rriliph I'etrocrflpliy. pji. 71 and M, ISKS, 

"(Jiiart. Jour. Ge()l. Soc. vol. 44, p. fM-S Mnv, IS-iiJ. 

"Koy. Sop., Xew South Wales, p. 153, Aug. 7, IKSO. 

"Geolojsy of Canada, 1803, p. til>7. 
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some secondary oligoclase, occurring as u member of the crys- 
talline scries near Saint Nazaire, France." 

Rwcks of this kind would be called by German and English 
petrographera, nuijiu gnch", and it is a pleasure to see that in 
his most recent work on rocks of this kind, Lacroix has con- 
formed to this usage." 

Finally the name pyroxenite has been temporally employed 
in still a fourth sense to indicate certain recent volcanic rocks. 
Zujovic3( or Jouyovitch)" and Doelter" both proposfil to use 
it in this way; but they subsequently substituted innjiliie tot 
it upon discovering the many senses in which ;iyro.rc»/((' had 
already been em|)loyed." 

If the Canadian use of the name pyroxenite for aggregated 
nests in crystalline limestone be abandoned, as the French 
employment of the same term for augite gneiss, and the Ger- 
man use for certain basic volcanic rocks practically have 
been, we shall then have two parallel series of non-feldspathic 
plutonic rocks, the one free from and the other containing 
olivine, which may be further subdivided as follows : — 



I. PLUTONIC. 



,ti.MT*clifriiifik. IBW) 

rlii«,lv. k'oWn. !»:«> rjiHltaKu. DialliElte. 

... ■-- •- v.irth, tw») '(-„„„:,.. Iffoi'l'i'e- 

.... . .....1 emwiu.. I JHj-p.Tslh.-iiltc. 

-. ,., , gi>! W.'bsliTlle. IWiUisiiw, i«iO| 

£. Hornblende-IHcTltu, (Bouuur, horDlik-nde^aiiE-i HuruljlencUtc, (Dnna, IStOi 

1M; 'C:ortUu<Ufl«) i tie. I 

T. SpjrEllta, (Judd, IH^} hnrtililcnde >!: mi-: iTenll'a ^Donh ut .'^lollnnd 

.'^. DiiQitC!, IV. HochatuUcr. tSKi) '-liriimltr. HIultOD'e Ki'vr Zealand roik, 

II. VOLCASIC. 

Uroburglte. (Rosenbuich, 187J) I I AiiRiiite, (Doulter, 1»M) 

Uaguiabaiiill. (BuHck;, lH7:)j [ | 

Or'i'I'O.i-m nf ihc Manjlond Pi/.-->j:enit>-:< i»b, olber Rock U,ih''-. 
The bronzite-diallage rocks, which form the types of pyroxen- 
ite prevalent in Maryland, can be traced by insensible grada- 

"Bull. lie la Poc. Fr. dp Mineralogie, vol. x, p. 288, 1S37. 

"lb. vol. .Mi.ji. 83, 188'J. 

"'Note eur lei roches vrnjitives ot mt^tumorpliiiiueH den Andes. Bel* 
(irade, ISSO. 

■'Uelwr Pvrosenile, ein neues basaltiachea Geetein. Verh. k. k. geol. 
Eeifhsanst, 1S82, \>. 140, anil Die Vnlkane tier Cap Venlen, p. i:!7, ISS2. 

"t.e!< roches des Cordill^^eB, Pnris, iS84, p. SS-Sfi. 

I'f. also Rosenbsnch; Muse- Gest. 2d K<i. p. Si;i. 1S8.V 



Lc» *-° Un .*''J>e « g;:„v.ei"*'° 
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represents the variously differentiated facies of a single niag- 
ma. Such a magma probably continued to furnish, through 
a long period, eruptive material, while it was itself undergo- 
ing local changes in chemical constitution ; or else successive 
eruptions occurred from a magma which was itself never 
chemically homogeneous. Such a union of several petro- 
graphical types into a geological unit mass is the rule rather 
than the exception in eruptive areas. It is illustrated in even 
greater variety in the "Cortlandt Series," near Pekekill.N. Y.',^' 
where, as in the neighborhood of Baltimore, certain well- 
marked type-s prevail, which are connected by every conceiv- 
able intermediate form. 

In a later paper the writer hopes to trace out chemically and 
microscopically the course of alteration whereby the Mary- 
land pyroxenites are transformed into serpentinous, horn- 
blend ic and steatitic masses. 

Pttrograpkical Laborator'j of the John* Ilopkim VnU'trtitij, 
BattimOTt, April, 1890. 



By ISRiEL C. RirasELL. 
U. S. Geological Survey, Wasblngloa, D. C. 

In a recent report of a cruise of the U. S. Revenue Murine 
steamer "Corwin,"' there is an interesting narrative by Lieut. 
John C. Cantwell, of a boat journey up the Kowak river, 
Alaska. In this narrative there is a brief account of remark- 
able ice cliffs forming the river's bank, of the same general 
character as the ice cliffs at Elephant point, on Eschschlotz 
bay, several accounts of which have been published.- Four 

"Am. Jonr. Science, (in) vol. 35, p. 447, June, 1888. 

'Keportolthe cruise ot the Revenue Marine- st*atjier "Corwin" in 
the Arctic Ocean in the year 188.>. Bv Capt. M. A.Healy, U. S. H. M. 
CommaniJer. Washington, 1887, 4<itn Congress, iHt Session, House 
of RepresentativeH, Ex. Doe. No, 153, 4to, pp. 1-102, 2 maps and 42 

'Descriptions of this locality may be found In the toUowinc books : 
Otto von Kotzebue : A voyage ot discovery into the Pontli sea and 

Behring'H Btmitfi, for the purpose of exploring a northeast paesave. 

I'ndertiiken id the years 1.S15-1318. London. lS2t, 8v«, vol. i, pp. 

219-220. (See nest page.) 



rock. The character of the surface of this plateau is d< 
bj Lieut. Cantwell as follows :' 

"Climbing to the top of one of these ice-cliffs, Mr. Tc 
and I pushed our way through the dense thickets of 
and luxuriant growth of grass into the interior for ab 
mile, where we found a shallow lake about a mile in di 
and which I have no doubt had its origin in the mas 
over which we had been traveling. It is almost incon( 
how such a rank vegetation can be sustained under si 
ditions. If we stood in one place any length of time, the 
moss became saturated, and soon a pool of dark-colore 
made our position untenable. Besides the moss, berr 
stunted willows, clusters of spruce trees, some measurir 
8 inches in diameter, have taken root and grown in 1 
strata of soil overlying the ice." 

Being anxious to obtain a more detailed description 
interesting deposit, I addressed a letter to Lieut. Cant' 
dicating the facts would be of geological interest, a 
favored with the reply given below. This informati 
requested for publication in a paper on the surface ge( 
Alaska, but owing to delay in the mails, it did not a 
time to be used in that connection, and is here publi 
order that the interesting observations it contains r 
be lost. 

Captain Beechey : A narrative of the voyage and travels of 
Beecliey, K. N., F. R. S., &c., to the Pacific and Beliring's 
performed in the vears 1825, *2(), *27 and *2S. London, 8vo, pp. 

W. H. Dall: Extract from a report to C. P. Patterson, [0 
Survev work in Alaska.] Am. Jour. Sci., 8rd ser., vol. 21, ; 
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U. 8. KEVESUE MARINE STEAMER UOHWIN. 

Astoria, Orefjon, March 2Sth, IS90. , 
f-iR : — During the summer of 1884, 1 was detailed by captain 
M. A. Healy, Com'gthe U. S. steamer "Corwin," to take charge 
of a small party sent out from that vessel for the purpose of 
exploring the Kowak river, a stream which had hitherto been 
untnown, except through native reports and from superficial 
examinations of its mouth by occai^ional visiting ships. The 
river takes its rise in a systtm of lakes situated in the north- 
west part of Alaska, Hows in a westerly direction and empties 
into Hotliam inlet which is an arm of the Kutzebue sound. 
Its course throughout is witiiin the Arctic circle and is very 
tortuous in the vicinity of its delta. The river is navigable 
for a distance of about 375 miles. Beyond this point the chan- 
nel is obstructed by rapids and contracted by many small 
islands and gravel beds. At two points before reaching the 
head-waters of the stream, we encountered gorges where the 
width of the stream scarcely exceeds twenty yards and where 
the channel was filled with rough bowlders. The current at 
those points was so strong that we were compelled to portage 
our small boats. 

Some seventy or eighty miles from the mouth of the river is 
where we first observed the ice-cliffs mentioned in mv ofiicial 
report. At this point the cliffs were from 125 to 150 feet high, 
grs'lually decreasing in hight as we noted their recurrence on 
our way up stream, until they had entirely disappeared when 
we had reached the foot-hills of the first chain of mountains 
through which the river flows. The topography of the Kowak 
valley in the vicinity of the ice-cliffs is characterized by un- 
dulating tundra plains, varied by patches of small spruce 
timber which, as a general rule, was most abundant along the 
banks of the .stream. The most remarkable example of this 
curious formation is the iirst .-ieries of ice-cliffs seen on the 
journey up stream. Here, as before staled, the cliffs are not 
less tlian 125 feet high and ahut directly on the river. For 
about a mile, there is exposed to view a solid mass of ice, 
superposed by a layer of soft earth forming a uniform thick- 
ness of about six feet. The surface of the soil is covered by a 
dense growth of moss and sphagnum. The timber growing 
over the ice is as heavy as that found anvwhere else in the 
vicinity, being from four to eight inches in diameter and from 
twenty to forty feet high. The exposed face of the clifi'is 
broken into a thousand fantastic shapes by the combined 
action of sun and rain, and the lower portion ii hollowed out 
and curved by the constant erosion of the stream. 

In color, the cliffs are dark hrown, varied by grayish sj)ots 
where pieces of ice have recently been detached. The ice is 
not clear, and must have been formed from water holding in 
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of the Ii'e age in France and Switzerland, the action of ice in erosion, 
transportation, deposition, and the rauees of this unique geologic 
period. Apparently at the same time with the accumulation of the 
great ice-sheet of northwestern Europe, deep and broad ice-streams 
poured downward (rom the Alps to the vicinity of Strasbourg on the 
north and to Lyons on the west; while the FyrcneoB. the mountains 
of Auvorgne, of the Morvan, an<l the Vosges, nourished filaciLTS similar 
to thoi>e which remain in the Alps at the present day. The traces of 
the ancient glaciation of these districts, their moraines and other 
glacial and alluvial deposits, the loess, snd cKpecially notable erratic 
blocks or boulders, are iutercstin);ly described, with numerous illuHtra- 
tions from pliotographs. For tliu greater part of France the glacial 
period was characierized by abundant rainfall with no permanent accu- 
mulations of snowandice; tho'faunn included the mammoth and rein- 
deerand with tliem primitivcmanis knuwn to have beena witness of the 
climatic vicissitudes of the growth, culmination, and departure of the 
vast Quaternary glaciers, but the author helicves that no proofs of 
greater antiquity of our race have yet been discovered. 

Mui'li attention is given to the progress luid changes in (.ipinions in 
explanation of the facts observeil, fri.ni the times of DeSausaure, KHe 
de lieaumont, Plnyfair, Cliarpcntier, and Agassiz, to the present gen- 
eral assent accorde<l to tbe theory of land-ice ns thv drift-forming 
agency, first understooil in the Alps and tlience extended to explain 
tht? drift of continental areas. Ttie deep lalies borilering the Alps are 
attributed to orographic movements, but glacial erosion has produced 
small mountain tarns. Fjords, however, seem to have been channel- 
led by stream! before Ihe Ice age, instead of belnj:; orogenic fractures, 
as tln-y are regariied by this author. After noticing Boucheporn's 
suggestion of displacement of the earth's asis as tlie cause of glacia- 
tion in nhat are now temperate latitudes, and Dr. Croll's theory of its 
dcjiendence on eccentricity of the earth's orbit, both o( which are 
thought to lack sufDcient support, M. Falsan concludes Ihat an elev- 
ation of the mountains above their present hight n*as the chief ele- 
ment inilacing the formation of the great tjuatenary glaciers ; and 
from bin study In the Rhone basin he finds evidence I'f only one glacial 
ep<)eli. I»ii this included viirioua phases of retreat and re-advance of the 
ice, by which stratified and sometimes fossiliierouH beds came to be 
intercalated between unetratified formations of glacial origin. 

Xearly the same opinions on the cau^e and the unity of this period 
are hfld by Prof. G. F. Wright in his work on "The Ice Age in North 
America." which was published almost simultaneously with this vol- 
ume. Itut if there were in some regions two distinct glacial epochs, 
sepnrateil by a long interval of warm or temperate climate, as niiiny 
geologists believe to be proved (or other alpine districts, for Great 
BriUn. Bavaria, and North America, the repetiticm uf ice-ac- cumulations 
is ascribed by M. Falsan to repeated uplifts of Ihe land, which, ng 
suggested also by Upham, wore not probably synchronous for all 
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the lake. It ia shown that the formation of the crags and columnar 
trnnkB the Utter sometimes reeembling a fore^it of gnarled trunks and 
stumps changed lo stone, commeniied wiih the deposition of porous 
and tnbotaT litboid tufa from the waters of sub-lacustral i<prings, and 
that the eonea and tubular masses thus formed were subseijucntly en- 
veloped in sheatbings of the dendritic, thinolitic, and lithoid varieties, 
precipitated from the lake waters. Careful investignlion. however, 
has not yet determined "why at one time the tufa should have a 
beautifully dendritic structure, at another lime form regular and sym- 
metric crystals, and still again be a structureless stony ronss. each de- 
posit having the same composition and being evidently formed from 
the same solution." 

Glaciers of great extent covered the Sierra Nexadaeicepting its high- 
est sharp peaks and ridges, and Honed down the lateral canons henp- 
ing great morainal embankments along (heir sides and on the broad 
lower slopes, terminating below the highest Mono beach. Their max- 
imum extension preceded the highest level of the lake, which proba- 
bly marked a time of rapid melting of the snow and ice on the mount- 
ains. There were at least two epochs of glacial eilension, besides 
many minor fluctuations ; and what may be termed an interglncial 
epoch ie recorded in the sediments o( the ancient lake by an accumul- 
ation of gravel separating two heavy deposits of hicustral sediments- 
Volcanic action has been displayed on a grand scale in the Mono 
basin since the high water stage of the lake which followed the max- 
imum extension uf the Sierra Xevada glaciers. Some of these points 
of recent eruption are situated on the islands of the lake, others lie 
beneath its surface, and still others arc found on the southern portion 
of the basin, where they form part of a range of volcanic cones known 
as the Mono Craters, which in greater part, however, seems to be of 
earlier Quaternary age. Beginning less than a mile from the shore ol 
the lake, the Mono Craters extend in a crescentic belt to the southeast 
and south about eight miles, rising tkiO to 2,7.30 feet above the laire 
level. All the cones of the range are largely built of lapilli, which 
have a light gray tint and form smooth, even slopes about the vents 
from which they were ejected. Interbcdded with these accumulations 
of volcanic rock fragments are thick sheets of black obsidian that flow- 
ed in various directions from vents, usually near the crest of the range. 
"Owing to the viscid character of the lava at the time of its extru- 
sion, it formed thick sheets which terminated on their lower margins 
in precipices two or tliree hundred feet high. The contrast here pre- 
sented by esentially the same rock under diHerent conditions of extru- 
sion can scarcely he surpassed. The lapilli are loose, vesicular, 
incoherent, and light-colored, and form smooth, curved slopes of great 
regularity and beauty ; the obsidian ie compact, dense, black in color, 
massive in appearance, and the surface is broken into huge angular 
blocks thrown togettier in the utmost confusion. 
Reviewing the climatic changes indicated by lakes Mono, Lahontan, 
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Scott protertta with apparently very gooii reaHons. A lengthy discus- 
sionof 17 pages IB given to Prolortoi/on SiO. In part iii, Prof. Osborn 
descrilies the utter confuaion brought about by the unelees attempts to 
describe and work (roni brief descriptions without Ibe aid of plates or 
cuts. Upon invetitigation he has found the perissodactyla of this for- 
mation considerably mixed up, and it seems proper at this point to 
call attention to the necessity of ignoring to a certain extent brief des- 
criptions unless accompanied by plates or some other method of 
il]ui>tration. The family Aviyodontida- is discussed and a new Bpccies 
A. inUr medium described and illustrated ; Dijilijcodon, luctolophut, 
Trijiloput and Eiiikippus complete the part. The memoir is then con- 
cluded with an interesting paper by Prof. Osbom on "The Evolution 
of the I'ngulatc Foot," and some extremely intereating material is 
liroui-'ht forward. Lilte all the papers from the Princeton Museum this 
exhibits the nsual ^reat care with which their subjects are treated. 
It is illustrated by well executed plates. 
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Thinl BSDUtt geological expedition into southern Maryland and Vir- 
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No. 81). 
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CORRESPONDENCE. 

Some Fubtheh Corkbctionm ov "Ni)rth Americas GKOu>*iV and 

In accordance with a auyigestion in your correspondence of .\pril 
I send some further corrections of the above work, relating to the 
Rugose Corals. The lists of Bpeciee in thin group give evidence of 
thorough and careful research and form a valuable additiou to the li- 
brary and laboratory. The generic descriptions, however, are rather 
too brief to be of much workini; value to one not already aci[uainied 
with their characteriHtica, Wliat is sadly needed in this branch of pal- 
feontology is a thorough working over of the genera similar to that 
begun by Jlessrs Tiiompson and Nicholson and published Home fifteen 
years ago. In addition to their brevity some of the generic descript- 
ions are misleading and a few enlln-ly incorrect. 

In the American species of Acervularia the position of the inner wall 
is generally indicattd merely by a thickening of the septa about the 
central pit. A clintonensis, however, is deecrilied by Nicholson as 
having a distinct wall such as is found in a few of the European species 
of this genus. The septa generally are well developed though seldom 
reaching the center. 

Craspedopbyllum is not a synonym for Heliophyllum. It was found- 
ed by Dyhowski, in IKili, upon a specimen of Piphyphylltim archiaci 
Billings, from Columbus, Oliio; in a small pamphlet entitled, "Bes- 
chreibung einer neuen, aus Nordamerika stammenden, Devonischcn 
Artder Loantbaria Rugosa," ^t. Petersburg. The description was 
not inserted in his "Monographic" published the same year but the 
genus was included in the classification and gave it» name to the 
family including also Heliophyllum K. A H. and Ai^anthophyl- 
lom Dyb. Craspedopbyllum is characterised Cp. 10) hy the narrow 
central, tabulate area separated from the broad, outer area by a heavy 
wall and the presence of carinre in the outer periplieral region. The 
Annals and Magazine of Natural History for Jan. IHTS, (5th ser. vol. 
I, p. 44 etc.) contains an article by Trof. Nicholson "On the minute 
atmctu re of the corals of the Geneva Heliophyllum and Crepidophyl- 
Inm." To this is subjoined the following foot-note, "Descriptions of 
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perfoliatum. Conceived thus in error the jfenus has ieemed ill-fated 
throughout iU historj. The original description must be coneidered 
largely responBible and thi^ has unfortunaloly been given n new lease 
of life in Mr. Miller's work. The writer has in preparation a jiaper on 
this genus in which he hopes to make clearer its internal atructure ; it 
ia Biitficieat to state here that il is not made up of a series of invagin- 
ated cells, has no tabuho, the septa are not generally equally develop- 
ed, it has or hud a wall and possesses a complete \eeicular structure. 

Of the American species magDificiim and pondenisiim may he staled 
certainly to belong to this genus. Helli and vadum are douhtful in re- 
gard to their generic relations and must ho compared with type Htruct- 
aren before tliey can positively be accepted. An exanjinaliou of num- 
erous specimens of ellipticum haa proven conctusively that they do 
not belong here ; their coarse, veeicular tissue and tabuhe give them 
Ktractnral relationship with Cyathophyllum houghtoni Rouiinger, as 
I>ointed out bythis author. (Ueol. Sur. of Mich, vol. iii, pt. ii, p. 105). 
Capax, with its concentric wrinkles nnd radiciform processes, deep 
fovea, and false columella, is removed with er|uiil certainty from 
Chonophyllnm, and sedalienee haa nothing in its description or figure 
to suggest this genus, C. vaUdnm Hall uiust be an error of the com- 
piler. Its references belong to C. vadum Hall. 

Conopliyllum Hall haa not the relutionahip to the above genus that 
its name vould seem to imply, or which Prof. Hall later supposed that 
it possessed. Its type species, C. niagarense Hall, has heen correctly 
determined by Dr. Rominger to be a Cystiphyllum. {Geol. Sur. of 
Mich. vol. Ill, pt. II, p. lyji) The frequent rudimentary condition of 
the septa and the inv.iginated, blistered cells, shown in specimens 
from S. v., Mich., Ind., and Iowa all attest the correctness of this 
judgment, It is especially unfortunate that Mr. Miller has tlgured 
this alone with which to represent Chonophyllum. 

There are a number of less imjiortant corrections that may he noted 
before closing; — Zaplirentis cornicula is a well pronounced Heliophyl- 
lurn ; Ptychopliyllum should lie credited simply to Edwards and Haime ; 
Byringopora? mnlticaulis Hall is shown by its well developed septa to 
be a Diphyphyllum— {See Geol. i^ur. of Mich. vol. in, pt. ii, p. 122) 
and Cyathophyllum helinnthoides (ioldf. is not synonymous with Hel- 
iophyllum balli K. & H. Specimens af the former from the Eifel show 
cBrinie in places but they are apeciully diKtinct from the latter. 

Will H. Sherzer. 
Qtol. Laboratory, Unirenity of }fichigan, April 15, tS9(i. 

Miller's Nohtii Americ.i.m GKoi-.i.iY .\si> P.iLEoNTOLociv.— I would 
ask ejjace in your journal for a plain statement of that which is iit pari 
personal to myself and in part relates to the work which I recently 
published under the name of the "Xoitli American Gfology and ralji- 
ontology." Messrs. Duhm A Co, of T.ondori, England, or<lered several 
copies of the book, and I took the liberty of sending an extra copy to 
that book-concern to be delivered to the Annals and ifaga:iM vf Niiliir- 
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lurian liaslropoda madt; the genua Onyckochihii and the gjiecics 0. 
cofhtfatum and 0. reticulalum. I'rof. 'WliiteaveB, in 1SS4, made Codon- 
ochiilus and C. »lrioium. Prof. Hull, in 1W5, made Frorhynchm, P. 
angulatum, P. naii.ium and P. i/uadrntinn. Prof. Whitfield, in 1882, 
made Stniilorhynchut eardinaU, and in the Annual Kop. (ieo. Sur. 
Wis. tor 1S77, page 50, lie made PaI:voph!/<:u» pliimofiim. Tf this re- 
viewer is correct, LJndstrom, Wliiteiives, Hal), Whittield and many 
otherH wliom I might name are "illiterate ninateurB," ivlioi^e knowl- 
edge of I.iiiin is not above tlie harking of a dog. It happens, however, 
they are distinguished naturalists, and some of them are distinguished 
linguists, and they have all conformed to the laws of language and the 
laws of nomenclature in the use of these words, for the rule is, the 
tlreek word takes on only the form of the Latin lanKuaRe and retains 
the gender and meaning whiuh lielong to it, 1 have followed the laws 
of nomenclature, ami the pra<*tice of all Brientilic men of this c 
and so far as I am advised the learned naturalists of otlie: 

I have before me Andrews' Latin Lexicon, puhlished hy Harper 
Brotliers, Xew York, 1872. On page 4t), "aegilope" is defined as "j1 
kindo/ofil: Kith edi'hU fruit (itcornt), Qui'rcia aegilnpi," ami the palii'on- 
tolo;.'iBt who used the name for a species did so because his fossil wag 
like an acurn. On page 170, "uiiwfia" is defined as "A litle hird," and 
no other definition is given, and it was used hy the pn!ji>ontolt>gist, 
from a fancied resemldance of hw fossil to a small bint. On pa^e VX'>, 
"lifV'ilui" is defined an "pretty, rlegant, lovely, beautiful," and Iho name 
has l>een used in .\merican pahi'ontology only in the sense of ">rri/ 
lirelly." On page 2f>l, "cirniii*'' is di'lined as "a cheTry," and the 
palii'ontologist used the name "ceratiformiii" because he thought his 
fossil was "liir « (friVif fft^m;." On imgeSIl, "intrctut" if defined as 
''"Oil a€et\ii," and the word when applied to a fossil has been used in 
the sense of "iinciif." On page 152.!. "temerariuH'" ia delined as "dcci- 
denial, eii^ual," and it is only in tlint sense the word is used in pahi'on- 
tology. On Hago 10."i2 of Lidilell and Si-ott'a Greck-Enghsh Lexicon, 
puhlif-hed in IS72 by Harper Itrothers, Xew York, one of the definitions 
of "cheilos" is "the edje," and the pahi^ontologiat who used "dikrochei- 
tui" used it in the sense of "liro edged'' or "having tivo edg-s." 
",V'( III mi/o rill" is defined in Web.«tpr's Unabridged J>ictionary, as 
''retemtling a mummy," and "iiiwrniYor nil's" has been used as a spedtic 
name for a black, carbonaceous fossil which the author fancied "re- 
tfmbl:il a mummy." 

A glossary is defined by Webster as "A collection of gloiset or txpla- 
naliont oj'the tpecial tneaningi and di(Rcii!l lerini of a work," and so far 
as ] am able to discover the correct special meaning of each of the 
above words is given in my glossary. But your reviewer may say 1 
have not accounted for ail tlie errors he lias found, that make him 
"»iirrj/ for lite amateurt." Weil, he has found some tyiiographical 
errors tliat would be patent to the merest bp;!inner, for instance, 
•■alt'lit" means ''fatlmeJ," and the types have made it moan '\fVilu-n- 
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The (init time tho name wa« used in geol'igy with tlie eignilication 
attached to it by ita originator, is at p, IS, A gixlogieai map of the United 
Slatei and the Britith Provinces of North America, l>y Jules Murcou, Boh- 
toD, Jnly, 18G3, where we rcfid : "System oF mnuntuiiia, which I shall 
call, after the example uf theanthorof the Ilittonj of Canada, Mr. F.X. 
Goraeau, the Latorentine Mountaint," and at p. 67 "Lawrentine tytlem — 
The granitic, syenitic and gneiss mchB, which tiitike the fouiidatiuu of 
the Lawrentiho Mountains-" 

fjOgan, one year and a half after the publication nS my volume, in 
hie Rtporl of Progretefor the yenr lS.'i2-3, iiMfbec, IS-'il, but not iewied 
until April, 1S.10, Hpi-aka nt p. 7 of "the mctnmnrphic liills to which 
Mr, Game&u in Iiis Ilistory of Canada has given the name uf the Lnu- 
rentidea" ; and in the tollowinsr page he uaea the name of Laurentian 
teriei, directly below the Potsdam sandstoito, without a single rock be- 
tween them, auppreaaing the 25 or :!0,000 feet i>f atrata found and de- 
Mcribcd by Dr. Emmotis, under the name of Taconic ayatem. 

From these data and quotations, it ia very iilear that the propoaition 
nf my good friend Francois Xavier Garneau waa unknown to all gcolo- 
giata, until I pointed it out in July, 1863. 

On tlie 20th of November, 1860, ih;si)r proposed, iH'fore the Beaton 
Society of Natural History, to name Bomi' IJuaternary marine nheli de- 
poaits the Laurentian, and the 10th of Miiy, Ifiol, lie gave more force to 
hia propoaition in publishing a paper with a tiection in the Hulletin of 
the Qeological Society of France, vol. viii, pp. 420-4:.';t. He diBtingiiished 
two terrains and called the marine abell depoaila t^wcntian ur tcrmin 
Lawenlien, because it is eapccijilly well developed in the basin of the 
St. Lawrence river, Logan in using Laurentian in IKo.^ fur niaasea of 
cryatallino rocks duplicated the name, and acted against tlie right of 
priority ; notwithstanding hia explanation that he took the name from 
the monntain chain of the Laurentidea, and nut from the v:dley of the 
l*t. Lawrence river. 

Complain as a deaignation of the Quaternary clay of the aame region 
and as a synonym of Laurentian ia even more against all right of prior- 
ity and against all sound principles of nonienolal.ure. Aa fur hack as 
1842, Dr. Emmons, the founder of the Lower Faliuozoic claas ideation 
and nomenclature, propoBe<l Che name Champlaiii to designate all the 
strata containing the second fauna, and the name of Chinnplain group 
OT Chnmplain tyttem haa been used constantly ever since by almost all 
geologiats, the Geological Survey of Canada included. The idea of 
[iro{>08ing for the secon<l fauna group of atrata the name Ordorician aa 
late as 1879, and to uao it in America inatead of Chamjilain is a rare 
example of passing over all right of priority, and of stihstituting fancy 
knd caprice for rules used in natural hiatory. But the return and en- 
forcement of right of priority in geological nonienclalure and clapsiilca- 
tinn is certain one day or another, and the sooner the better, for there 
IB actually a tendency to iucrcaae geograjihical names at such a rate, 
ftnd confusion baa already taken end) proportions, that the conalant 
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with the higher plal«s of the calyx of the two last named of the genera 
ore i^uite ae common oa lone calyces. 

Imperfect examples of liatocriniiH an<I Eretinocrinns are generally 
specimens without the hasal plates, only. Sometimes an individual 
has been injured ftboat the liase of the anal tube, but rarely. Imper- 
fect Dorycrini either want the basal plates or have suffered breaks in 
the vault at the spine bases or around the anal aperture. Ollacrinua 
and Khiidocrinaa are rare in any condition. Usually as isolated 
calyces, Sacocrinus is rare and seldom has the vault in place. 

In a very few instances we hare noticed remains of small radiating 
calyx tubes that were imbedded in the substance of the radial plates, 
and have traced them from the middle of the first radial to the arm 
bases, hiturcatinfr with the jilntes. Similar tihIh on the ventral surface 
are not rare, but we do not remember having seen any notice of these 
radial tubes in the caiyx, by any writers on crinoids. Fragments of 
these tulies can be dit^tinctiy seen on a specimen of I'hysetocrinus in 
our collection. As these tubes, represented by delicate rods in the 
casts, were free their entire length, the slightest jar would usually de- 
stroy them and so not one cast in n thousand shows any traces of 
such vessels. 

jVmung blastoids, Puntremites elongatus is the rarest with one ex- 
ception, a Troostocrinus? represented by but one specimen in the col- 
lection. Of hundreds of examples of Granatocrinus norwoodi not one 
shows the central opening above closed by plates, while specimens of 
SchJEoblastus sayi not unusually show this feature. 

t^pceimens of G. norwoodi often preserve the ambulucral rods but tlie 
jar in breaking the flints usually destroys them The preservation of 
these rods on S. sayi is much more rare. 

On many of the casts of blastoids the spiracles and bydrospires are 
well shown. No specimens of blastoids have been found with pinnies 
attached. 

We have one specimen of a Plutycrinus which had a rather large 
anal opening entirely closed by minute plates. Perhaps it is an ab- 
normal feature. R. K. Howlbv. 
Currycille, Mo., March, ISSO. 

Monioi.oesis oblohoa. In the May number of the Geoloqist, vol. 
V, p. 272, Mr. Ulrich describes a species with the above name. It is 
unfortunately pre-occupied, Mr. U. P. .Tames having in 18S2 proposed 
this name in place of M. mh-ipatulala which ha<l been previously used 
by him, and which Hall had also used. (See "The ralioontologist," 
Sept. 12, 1882, p. 53). Joski'h F. James. 

Wa*hington, D. C, April SO, 1890. 
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CHARLES ALBERT ASHBURNER.< 
By ARTHUB WlMsLow. Jefferson City. 
Charlea Albert Aahbumer waa born on February 9th, 1854 ; 
he died on December 24lh, 1889. The time of birth, the time 
of death, these are the abcissce of man's activities on earth ; by 
the magnitude, by the qualities of his works are the ordiniites 
measured ; the area thus limited expresses the value of the life ; 
the bounding curre, often irregular, is a function of many var- 
iables, but all are asaignable to heriditary traits or to the con- 
ditions of life. The abcisste, the periods of activity, we can 
readily express in units of time ; but who can gauge the ordi- 
nates, the qaalities of these acts? Infinite wisdom only. We 
can but surmise, can but express opinions, at best approxi- 
mate. Of values, the future is the best judge; for, in propor- 
tion as a man'a character and work affect the future, through 
the present, so should his value be measured. With us, the 
contemporaries, it rests, however, to hand down, to this tribu- 
nal of the future, accurate pictures of those who pass away ; 
pictures which shall be for ever inseparable from the works of 
those whom they represent ; that future generations may know 
of what manner of man the work perishes, of what manner of 
man it endures forever. With this feeling is this sketch pre- 
pared, with this aense of the obligations involved; prepared 
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.lid knew Mr. Aahburuer first as a superior officer, 

1 pnifessional associate atid friend. 

ling with the time of hie hirth, we wilt touch upon the 
To the bare niirrative of facts we will add iruch eug- 
such interpretatione and such illustrations as will, 

ilm judgement, help to best picture the man, claiming 
only the recognition due every honest opinion, and 

onfident in the belief that, in proportion as it is truth- 

.his picture live. 

iburner's gruat grand-parents on both sides, came di- 
Philadelphia from England, about the time of the 

on. His father was Algernon Eyre Ashburner, the 

Sarah [Blakiston] Ashburner, and he one of the nine 
of whom only two are now living. Of what are recog- 
English traits there seemed to be, however, no rem- 

, in Aebburner. On the contrarj-, his impuleee, his 

ittitude and his acts were typically American. He was 

0U8 temperament, his action quick, hismind inventive 
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phia in 1873 ; further, upon graduation, he accepted n position 
on a light-houae Burvey, under Gen. W, F, Reynolds and with 
professor Lewis M. Haupt. But, in the same year, on the or- 
ganization of the second geological survey of Pennsylvania, 
he seema more than ready to leave thiH work of the civil en- 
gineer to begin his life's work as a geologist, even as a volun- 
teer assistant on the survey. Thus early did this friendship of 
professor Lesluy make itself felt, and it was ever after an im- 
portant factor in Mr. Ashburner's life ; a strong and sincere at- 
tachment which now expresses itself in beautiful, but pathetic 
words of grief for the departed pupil and friend. 

We can add nothing to what has already been written of the 
first years of his work on the Pennsylvania survey, of his work 
in MilHin and Juniata counties in 1874, in theAughwick valley 
and East Broad Top district in 1875, in McKean, Elk, Forest 
and Cameron counties in 1876. 

It was in the late summer of IS'Sl that we fir.st met Mr. Ash- 
burner, at Wilkes Barre in the Wyoming valley, he, then, but 
recently married. The work of the survey of tJie anthracite 
regions was already planned in detail, branch offices were 
opened at Pottsville, Hazelton and at Wilkes Rarre, and much 
progress had already been made. It was a time of buoyant 
moods with Ashlmrner. He was underthe exhilarating effects 
of the opening of a successful professional career. He gloried 
in his responsibilities and in the importance of the work en, 
trusted to him — he only twenty-seven years of age. To some 
he seemed over confident, enough to excite sceptici.-^m, while 
others would find cause to take slight offense. But there was 
no bad feeling, no real arrogance in his self reliance. 

From early in the year 1882, for over two years the writer 
was ai^sociated with Mr. Ashburner in the work in the anthra- 
cite regions. Thougli not the first to use the contour metlio<l of 
illustrating under-gronnd structure, Ashburner seems to liiive 
been the first to use it cxtenF^ivcly and his results are certainly 
unparalleled. And tins very case cf applying to so general an 
end a procejis which hitherto had been of such limited u^^e. 
wa.< an illustration of what was one of liis characteristic traits, 
i, e. what has been called the ''adaptive faculty", or the power 
of putting to their best uses, of extracting the full value of such 
means as were at his disposal. He was fertile in expedients. 
He was, perhaps, rather an organi^.er, a man of system, than a 



think, wishing youth-like, to be free trom an rcovx 
sented it at times, but, since, have appreciated more, tl 
18 rather a striving with him to reach his ideal of the a< 
ent of parts, than an arbitrary exercise of power. He 
inself, a most unremitting and persevering worker, 
idgement of men, his power of reading character was 
lid hence his selection of assistants and his allotment of 
ere generally admirable ; and, as writes a critic, he had 
larked degree, the ability of making the best possible u 
his work. At one time we thought he did not properly a 
iate our share in such, but have since had cause to m 
his opinion. 

To his assistants he was most kind and cordial, encour 
hem to develop the best that was in them, and, to his fi 
y interest in their careers and to his loyalty in after life, 
jan testify. But he was not what is called a **magnetic r 
ihere were many who did not like him, though generally ; 
Qizing his ability ; his self-confidence was not always flat 
to the self-esteem of others ; yet his versatility and ini 
tion on a wide range of topics made him a most entert 
companion. That which was sterling in him did not 
out on first and short acquaintance ; in fact it was years 
the lovable and the cordial of his nature became appar 
some ; traits to which the warm expressions of many n( 
eloquent tribute. 

The work in the anthracite regions and other duti 
nected with the Pennsylvania survey, occupied Mr. Ash 
until late in the year 1886. At this time he had held tl 
tion of first assistant geologist for over a year, having 
supervision of all the oflBce and field work of the surve 
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He continued id an advisory capacity with this company 
up to the time of his* death, having reported upon and adrised 
on the drilling of a large number of gas and oil properties. 
During this time he made a large number of reports for pri- 
vate interests, outside of his connection with the above com- 
pany; for, having made the subject of the occurrence of oil 
and gaa a special study, bis services were much sought after. 

In Septemlier, 1838, he was elected general mannger of the 
New York and Montana Mining and Milling Company, and 
retained that po.sition until a month before his death. 

In the fall of 1888 he was commissioned, by Mr. George 
Westinghouso, Jr., to investigate and report upon a number of 
copper properties, and, after many negotiations and perFonal 
examinations, he purchased a large property in southern Ari- 
zona, and when the Duijuesne Mining and Reduction Company 
was incorporated, in December, 1889, he was made Vice-Presi- 
dent and General Manager. 

On November 2nd, 1889, he left Pittsburg for the west for 
the purpose of starting mining operations, after having been 
delayed for several days on account of a cold which had clung 
to him after his return from a trip to Ottawa. This visit to 
the west was for the purpose of buying and transporting, 
twenty miles from a railroad line, boilers, engines, and every- 
thing necessary to inaugurate a new mining enterprise, and, 
as was his wont, he went at it in his enthusiastic waj', and so 
overtaxed himself. But, little thinking of the approaching 
end, he writes from Tombstone, under date of November 20th, 
in glowing terms of his professional success and prospects, 
and concludes with the following words, which now sound 
most pathetic : "I hope some day I may be sufficiently well 
off to return to state geological work where my heart has 
always been." But soon after, on November 2()th, he writes 
from Tucson that he has been much delayed during the week 
by a severe attack of sickness which prostrated him and which 
hia physician thought might develop into mountain fever. 
After staying at Tucson a few days, he went to Wilcox to re- 
port on a gold and silver property, some thirty miles or more 
from the railroad, and he thought that the drive into ibe 
mountain would do him good ; but, on hie return to Wilcox, 
feeling no better, and finding a message of solicitation from 
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the United States Survey in 1885, and issued reports for 1885, 
1886, 1887 and 1888. He took great pride in the collection of 
these statistics and the issuance of the reports, so much bo, 
that the work was largely a labor of love. In August, 1889, 
he assumed charge of the collection of the coal statistics of 
Pennsylvania for the Eleventh Census, aa special agent, and 
was engaged on this work at the time of his death. 

Mr. Ashburner was a member of Calvary Episcopalian 
church at East Liberty and a member of its brotherhood. Of 
him, a former rector writes : "One can never measure the in- 
fluence of such a life as his, full of active bene6t to his fellow 
men in the world, doing his full duty as a scholar and man, 
honored for his ability and devotion to his secular work, and 
yet always bearing witness for his Lord and for his faith by the 
upright, loyal, christian character of his manhood." Further, 
writes another, and an intimate friend : "One of Charles Ash- 
burner's pet ideas was the harmony [or rather the identity] of 

true Religion and true Science," "Abreast with the most 

modern thought, accepting every established doctrine of the 
latest science, he yet saw in none of these anything whereby 
he was debarred from an honest confession of his Lord and 
Savior in the Christian creed, nor from a due and faithful re- 
ception of the holy sacrament." 

Mr. Ashburner was an active member of the following soci- 
eties; American Philosophical Society; American Institute 
of Mining Engineers; Philadelphia Academy of Natural Sci- 
ences ; American Association for the Advancement of Science ; 
American Society of Naturalists ; Engineers Club of Philadel- 
phia ; Honorary member of the Lackawanna Institute of 
History and Science; Franklin Institute of Philadelphia; 
Trinity Historical Society; Texas Historical Society and a 
Corresponding member of the Wyoming Historical and Geol- 
ogical Society. 

A review of his publications and of his works would be be- 
yond the scope of this paper. These publications and this 
work are now before the world and their worth is being tested 
every day. They can be consulted and judged of by many, 
and many are familiar with them. An estimate of llieir rela- 
tive and absolute values has already been given by one more 
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Lingvla, Obolellat two AcrotheU, Acrotreta, .three HynlilCK, a 
GaHeropod and a Protospongia. The Norway Bohemian forma- 
tion is characterized, like that in Sweden by the Paradoxides 
and its great number of AijnoMnit in the upper beds with the 
existence of Orthis at Krekling. 

In his admirable paper : "Parallolc entre les depots ailuriens 
de Boh^me et de Scandinavie", Prague, 1856, Barrande has 
signalized the exis^tence of a land barrier between Scandina- 
via and Bohemia ; and more than once, he has called attention 
to the great difference between the Paradoxides faunas of Eu- 
rope, saying that the faunas were ae well defined and localized 
to special regions or provinces during the Taconic period as 
they are now in our oceans. A great truth, which all aubse- 
(juent researches all over the world, has proved to be a most 
valuable law, applicable to all the periods through which our 
globe has passed, since life made its apparition on its surface. 

British IkIcs. — The Bohemian formation or Paradoxidct zone, 
was pointed out as existing in the British Isles as far back as 
1850, by Barrande, when on a visit to the Museum of Practi- 
cal Geology in London. AspecimenofPMCat/ojrtticf, not well pre- 
ser^'ed and fragmentary, without any label of any Sort, butsurely 
British, found by him in the Museum recently created by de 
la B<>che, Edward Forbes and Salter, led Barrande to assure 
the English geologists, that the primordial fauna existed some 
where in their country. Is it not strange, that English pride 
of having the right to name and classify tlie older Palieozoic 
rocks, to the exclusion of the dii^coveries made in all the other 
countries, as it was assumed at the Berlin International Con- 
gress of 1885, by the Director General of the geological survey 
Mr. A. Geikie, should have received such a helping hand, in 
in a rapid visit to one of their museums. 

As soon as Barrande had called their attention to it, they 
began to look more carefully over their Lower Paheozoic 
rocks of Wales; and Salter more especially devoted many 
years in hunting for an English locality of J'aradoxidcs when 
finally twelve years after Barrande's visit and valuable indica- 
tion of the existence of the Paradoxides zone and of the prim- 
ordial fauna in the British Isles, Salter had the good luck to 
find in »itu at St Davids the "gigantic trilobite long looked for 
in Britian": Partidoxida Dacidis! That discovery modified 
profouadly the English claswitication, which until then was 
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nd he may be considered as the representative of Barrai 
Ingland. It was not until 1856, six years after the celel 
isit of Barrande to the different museums in Novembe 
)ecember, 1850, that Salter first discovered in situ onl; 
)rimordial fossils ; Oldhamia in Ireland, and a head of a 
)ite in the Longmynd group of Sedgwick. Previously 
)rimordial trilobites, recognized as primordial by Barrai 
1850, had been collected accidentally in the Lingula flags 
Bangor district, and had been described by Salter in th 
3ades of the geological survey, and also before the Britis 
sociation in 1852. But after the discovery of the St. Da^ 
cality, then the primodial fauna of the British Isles was 
ly developed, thanks to the combined efforts of Salter, 
Homfray, Dr. H. Hicks, Prof. R. Harkness, C. Callav 
Lapworth, Kinahan, etc. As Salter rightly says : **1 
(Barrande) therefore belongs the whole credit of origi 
the term, and defining the fossil characteristic of this 1 
dial zoiie a group of rocks which grows in distinctness ai 
logical importance day by day" (The Geology of North 
p. 245, London, 1866, in the 3d Vol. Mcvx. GeoL Surv. 
Britain.) 

Salter in his "Catalogue of the collection of Cambrii 
Silurian fossils," Cambridge, (England) 1873, 4to, divi 
Paradoxides zone or Bohemian formation, into three sub 
called : 

a. Longmynd group. 

b. Harlech or Bangor group. 

c. Menevian group or Lower Lingula flags. 

The superposition of those sub-groups is doubtful an 
English geologists consider the Menevian group of Si 
^ ♦«»*., ^r.r on Ann q with thc Lonj^myud and Harlech 
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tionary measure in order to control all future discoveries of 
primordial fossils in the area of Wales and vicinity. Very 
likely the Menevian is the honiotaxis of the greater part of 
thoBe ill-defined groups the Longmynd and Harlech, 

The fossils of the Bohemian formation of Great Britain are : 
Farad, harknessi, Par. davidis, Par. kiekaii and Par. au- 
rora,onQ Conocoryphe or Conocephalites, two Mirrodiscus. one 
Arionellus, two Anojwlenus, and three doubtful Olenus? one 
Uolocephalina, a Plutonia, ten Affnostus, four Priniitia and 
one Hyanenocasis; Discina, three Oboleta, LinguUUa, one 
Orthia, five Theca, Stenotheca, Vyrtotheca, two Oldhamia, 
two Protospongia and one Cyrtidea- As a whole the Brit- 
ish Bohemian fauna, although related to Barrande's fauna of 
Bohemia, had more afhnitiey with the Bohemian fauna of 
Sweden and Norway. The Aynoatus is very abundant in the 
uppermost part of the formation, as it is in Norway. 

France. — It was not until 1888, that a patch of the Bohe- 
mian formation or ParadoHdea zone was found at Ferrals- 
les-Montagnes, Herault. in France, by M. Jules Bergeron. 
That locality of the "Montagne Noire," northeast of Carcas- 
sone, in LanRuedoc, presents a small outcrop of red, yellow, 
and green slates only 36 feet thick, containing a Parado^rideg, 
one A rionetlus, two Conoccjihalitci, and several species of Aynos- 
(iM ("Faune primordiale-Paradoxidien-dans les environs de 
Ferrals-les-Montagne3 [HeraultJ," in Bulletin Sor. Gei-I. France, 
vol. xvi, p. 282, Paris). From the scanty notes published so 
far, we may infer that the Ferrals primordial fauna, shows' 
aflinities and relationship with the faunas of Bohemia, Sar- 
dinia and Spain, and they seem to indicate that it belongs to 
the same Middle Taconic province, which may bo called 
Aflturio-Bohemia province ; as the province of England, Nor- 
way and Sweden may be called Scanio- Wales provinee, mak- 
ing two distinct zoological provinces in Europe for the Par- 
adoxi(lt4 zone or Bohemian formation. 

Sardinia. — To the northwest of the town of Iglesias, between 
Malfid and Maeua, and at Canalgrande (See Carta <irologic'i 
fVItalia, scale 1:1,000,000, in two sheets, published by the 
geological survey of Italy, Roma, 1889), on the sea shore 
there are several outcrops of foasiliferous primordial rocks. 
The classification of strata have not yet been given with all 
the details required for a complete understanding of the strat- 



arabrischen Schichten systems der Insel Sardinien." 
These two important paleontological works enable i 
ay \\'ith certainty that the Paradoxides zone or Bohemiai 
lation is well represented in Sardinia. Very likely a pj 
he Upper Taconic, more especially the Olenus zone, e 
Iso there. Farther detailed sections and close researc 
ossils will further develop the first discovery of the prime 
auna, made, as far back as 1857, by the late general Al 
le la Marmora in the island of Sardinia. Meneghini ha 
;ribed 3 Paradoxides^ 6 Conocephalitcs^ 2 Conocoryphe^ 1 
rocus and 5 Anamocare ; besides 5 Olenus which seems r 
n the same beds with Paradoxides^ an abnormal assoc: 
vhich requires to be carefully looked after, before 
iccepted as an indisputable fact. 

Spain. — In 1859, Casiano de Prado, found the Parad 
zone north-east of Leon, between Sabrero and Bofiar 
['existence de la faune primordiale dans la chaine ( 
brique ;" Bulletin soc. geol. France^ vol. xvii, p. 516, 
1860). Barrande and de Verneuil published the fossils 
by de Prado, and here is the list : ' Paradoxides, Ariom 
C on ocep halites, 2 Agnostus, Ijcperditia, Capxdus, Discina, i 
Orthisina and a Cystidean. Barrande insists on the 
analogy of tlie Paradoxides zone of the Cantabric chai 
the one of Bohemia ; three species of trilobites being ide 
In 1882, M. Charles Barrois published his geological e 
and researches on the Asturias, a very remarkable and 
able work entitled ; ^^Recherches sur les terrains ancie 
Asturies et de la Galice," p. 168, etc. in Mem. Soc. geol 
vol. II. Lille. M. Barrois has recognized the Parn^ 
zone or Bohemian formation at la Vega, Rivadeo and 
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the Taconic system exiata in the provinces of Ciu<!a!-Real, 
Caceres, Andalusia, Grenada, Alemtejo (Portugal) and Tras 
OS Montea (Portugal), but further roeearchee nre wanted before 
a final classification of the dift'erent patches in Spain and Por- 
tugal may be properly attempted. 

ycwfoxindland. — Reauming the stratigraphic researches of 
Messrs. Howley and Murray, and the paleontological works of 
Messrs. Billings, Whiteaves and himself, Mr. G. F. Matthew, 
in his interesting paper, "already quoted, "Cambrian faunas of 
Newfoundland" pp. 149-151, gives the following sub-divisions 
of the Paradoxiiles zone : 

A. — Horizon of Agrauioa strenuua. Ilolmia Zone, 

B. id. of the Co noco ry phi n a;.— Paradox ides — id. — 

C. id. ot Parndoxidea apinoaua. — id. id. — 

D. id. id. id. tesaini. id. id. — 

E. id. ill. id, davidis. id. id. — 

Fauna ofOlenua division of Kelly'ttiHiand and Great Bell island. 

As we have seen before, division A contains Holmia (F<ira- 
doxldcsf), and belongs to the Scandinavian formation or 
Holmia (Olcnellus) zono. There remains only four sub-divis- 
ions B, C, D and E, of Paradoxideg beds. They are all situated 
in St. Mary's, Conception and Trinity bays, in the south-east- 
ern part of Newfoundland. 

What Mr. Matthew calls "fauna of the Olenus division" from 
Kelly's island and Great Bell island, is so far very limited 
and rather meagre, but further researches may develop it. At 
Bell island Mr. Howley has found a large trilobite, undeter- 
mined, rather rare; and the other fossils (juoted by Mr. 
Matthew : Eophylon, Arthrnria, Limjttla, LiniiidldUi and 
Cnninna, are all old forms. 

Mr. Howley in his column of primordial strata, caUa the 
Pnradoiidc^ beds of St. Mary's and Conwptii>n bays, division 
II. Then o. and ji. designate a limestone of Higliland cove 
(Trinity bay) with Ponidojiidcx ; and divisions '/, r, ", show the 
thick formation of Kelly's island and Bell if^land of Conception 
bay, just spoken of in the preceding paragraph. 

According to Mr. Matthew, the Purdduxiilc" zone fauna of 
his divisions B., C, D. and E., is composed of 5 Piu-adofido, 3 
M!.-rodhcua,ZConorcph<d!tC;^, Atir(ndo', S<lau>flon;,, A„:,„.U- 
nu». Cenlropleurn and V> Ag,wtu,\ Huolili-^. Ql.uldh,. jtnd 
Eocyititci. All these are forms of the Bohemian formation of 
England, Norway and Sweden. The similarity of the fossils 



»ites, found by him at Manuel brook in Conception Day 
.s Paradozidcs hicksi, Cienocephalu^, lAostracus, Erin) 
^iychoparia, Holoccphalina; LinnarsBonin^ Acrothela and ( 
The locality of Branch at St. Mary's bay, containin 
jreat Paradoxides bcnnettli and Agraidns affiniSy is very 
it the base of the Parndoxido^ zone, like the Braintree 
loxidcs beds of Massachusetts, and also Band c. of divii 
)f the St. John group of New Brunswick, called for Newf 
and by Mr. Matthew "B. Horizon of the Conocoryph 
Probably more minute and new search in St. Mary's ba 
:)ring more fossils and throw more light on the lower h( 
of the Paradoxides zone of eastern North America. 

New Bnuisicick, — In 1862, many years after the discov 
the Paradoxidean fauna by Dr. Emmons, and even s 
years after the discovery of the Braintree Paradoxides ai 
St. Mary's bay Paradoxides, Rev. C. R. Matthew, found 
doxidean trilobites near and even in the town of St. 
New Brunswick. My lamented friend, the late Frederi 
Hartt, determined and described the fossils collected 1 
two Messrs. Matthew and himself in 1865 and 1868. 
ward Billings added a few species ; and finally Mr. 
Matthew, since 1877, has made extensive collections rou 
John, and has published important stratigraphic and p 
tologic memoirs, so that he has made St. John the i 
locality for the Paradoxides zone or Bohemian forma 
eastern North America, and one of the most important i 
in the world. 

Since Barrande's admirable studies on the primordia 
bites, nothing so important and so thorough, has bet 
lished as Mr. Matthew's remarkable "Illustrations of the 

•• • " -^- 10Q0 1QQ7 afn 
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the nomenclature of the strata containing tlie primordial fauna. 
Ab a true English geologist, with a patriotic leaning ('), in- 
tensified by his stay in a colony of the British crown, Mr. 
Matthew adheres to the word Cambrian — not the primitive 
Cambrian of Sedgwick, but a lately made up Cambrian — for 
the name to be given to all the strata containing the primor- 
dial fauna, against plain facts of priority in favor of the name 
Taconic, first used by American geologists, as far back as 1844 
and 1842, many yeart^ before the dii^covery of the primordial 
fauna in the British IbIcr and in all the British culonics. 
Barrande was more just, for as soon as he was acquainted with 
Dr. Emmons discoveries, with a true scientific and liberal 
spirit, he did not hesitate to publish his complete adhesion to 
them and to proclaim that an American geologist had discov- 
ered first the primordial fauna and the Taconic system in 
which it is located. But Barraude had a cosmopolitan and 
widely open mind, and a sense of justice very rare among 
geologists and paleontologists. 

Mr. MatheW divides his "Series 1. B. — the St, John group,'* 
which represents in New Brunswick the Bohemian formation 
or PuriiihxidfA zone, into four bands or assises n. h. c and tl. 
The fossils are: 6 Pamiloxulcx — one (species the P'lnii}. vUin'Divf 
has four varieties, and another one the PumiL rajinii in hon- 
or of her majenity. Queen Victoria, is the largest sized Piir<i- 
iloxi'les yet found — EUqunKi-jihitlm^ 2 Solei>oiilnim, Plycln-pfirio, 
2 Lio'tracun. 3 Agrnulo^, 2 Coiiororyphr, 3 Mlcro'h'xri'it. S j^^ttn- 
l<is with four varieties ; Pniniliit, 2 Bfi/rifhimii, H;ij'oiiic!iiirioii, 
J^j.ifliltii, 2 Lei.idilta, H<ieUi<i, 6 Stetiolhcca, 2 Dijihthcm with 
four varieties, 3 HyoUks, 2 OrthiK, 2 KiiUtiyinn, Arrolhcle with 
two varieties, 2 Acrotrctn, 2 Linii/jr^»onia, 3 LimiulelUi, Koc;/- 
slitcs, 2 Hi/drozo'i or Oniplolites, Eocorync, ProtiMpontjiii and 

i') It ifl extremely ilifiicnlt for KukIIhIi geologiHta to aooejit ami uee 
nouenchitore made oiitwde of their islandH. I rememlier forty-live 
veari? ago, how they were opposeil to the uee of the names Jura unit 
JurasBic system, instead of Oolilc and Ootitir tiy^'tetii. It took three 
and toar generatioDB liefore they were reconciled to that beautiful iiiinie 
of JurasBie Bcries. The Trias also was stronjily opposed iis a name, 
becauEe it originated in Germany. As to Dvas inpteiid of the nrongly 
created Permian, it begin!! only now to be uae<l, not withatandin^ tlie long 
admitted error of Murchison, who confounded the whole Russiiin Trias 
with the Zecbstein and Hothliegende. t;o we muKt expect u lung i>p- 

¥Diition by English eeologisls to the use of the .Vinerii'an name of 
aconic ; and very likely it will take five or six generaticmu before they 
come to it. 



l"i„«4 « verv large trilobite closely aiu< k» r«»««. o^... 

rSlTa and to Parad. benneltii of Newfoundl 

of Bohemia ^^^ ^ „,,^ „, Agraulos arid a HyoUtesr 

Z?:^Z'Srt;Zni:t^e sLe horizon as the be< 
Branch on the St. Mary's bay, Newfoundland, and belong 
the lowest horizon of the Paradoxides zone 

Nev ado-Canadian Lowek and Middle Taconic.-Now 
we have reviewed all the outcrops of the Lower and M 
we have rev Acadio-Bussian sea, and have trie 

"^"Tc^^lrtnd ex c^^^^^^^^^^ -^ nomenclature in 

l^at formaS^ns or groups, we shall describe and co^pa, 
rais of I^ower -d Mid^^^^^^^^^^ 

X^T.Zln'^^^^^^'^^^ the primordial faun. 
flTand "escribed as the oldest fauna existing belo 

''''£:;:rJ:::^i^'i^^^^^^ MiMu Tocomc of .u ...aao.ca: 

""■ .V Georgia formation or Elliptocephalus (OlenelluB) zon 

•V- Sfuar l^o^miK/r Sd CaBon ol the Colorado 

^ . : irnronic arca.-The Acadio-Russian sea of tl 

Original f """^^^^^^^ f,,^ the Nevado-Canadian . 

conic P«"«^'J^^;;;,^^^^^^^^ the eastern coast of Lai 

to Thode tlanfand Southeastern MaBsachusetts. I 
to Rhode ^siai ^^^ ^^^ ^^ ^^^^ 

't Ve :r::^U«thr^^^ and Tehuantepec 

fifs? Ice wa between Canada bay in the extreme 
first Vi^^'^J^ Newfoundland and Bonavista bay. south, 
eastern part of ^«J*«^; ^ ^^ ^^iles ; and the secon. 

""'^'r? ef Bralntree near Boston and Attleborou, 
Z'lhTrJ:::^llU a distance of only 35 mil. 
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quently of tho Piirudnr.kki zone ; and at Canada bay and atAttle- 
borough we have the fauna of the Georgia formation orEUiptn- 
(Tjjfi'i/iw (0/ciif//(M) zone, different as regard p pec ie 8, and even 
forma of the trilobites form the fauna of tho Bohemian forma- 
tion- We have on the two sides of that great isthmus two 
faunas which can be parallelized and tire at least partly homo- 
taxical. 

The deposits of strata on each side, are quite different litho- 
logically, although liaving in common the slaty characters of 
the principal masses of rocks. In the Acadiu-Russian sea 
the slates and argillitee contain, very seldom, limestone nod- 
ules or very small limestone lentilles, called Kiilkl«-llir at 
Krekling in Norway ami /»'"?'/cj--/ii-t 5i('(iM(« at St. John, New 
Brunswick, of extremely limited dimensions, varying in size 
from nodules of only one inch across, to elliptical masses of 
about a yard in diameter, while in the Nevado-Canadian sea 
the slates inclosie great lenticular masses of limestone, generally 
more or less dolomitic ; which vary in dimensions from the size 
of a man's head to knobs of prominent siihiTieal masses of fifty 
yards and even more in diameter, as round St. Albans, in Ver- 
mont, or elongated lenticular masses from twenty-five yards 
long tu one thousand yards and even more, as wo find them 
at Pbillipsburgh, Highgate fjills, Pointe-Lovis, Bic harbor, and 
in many places in Vermont, New York, Massaclmsolts and 
Rhode Island. The importance of the deposits in the Xevado. 
Canadian sea is due, mit only to their great thickness and 
their peculiar lithology, but also and mainly because, it was 
while studying them tliat by a stroke of genius Dr. Emmons 
recognized that they belonged to an older system, than any 
known until then, and that they were characterized by a spec- 
ial fauna, totally diflVrent from the faunas previously discov- 
ered and signallzeil in Europe and America. It was a gi^'an- 
tic step, which displiice<l the base uf the Paleozoic strata, car- 
rying it down tweniy-five thousand feet lower than Sedgwick 
and Murchison had ilnne by their researches in England and 
on the continent of Europe. 

These discoveries of Dr. Emmons were made from ls3S tu 
1S44, and published, first in his "Final lieport of the second 
district of New York" (Jan. 1, 1842), and finally in 1S44. in 
'■The Taconic system, etc." Two years later Barrande in his 
'Notice preliminaire sur le systOnie Silurien et les trilobites <le 
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;ot hold of Emmons* publications, he disavowed all cu 

)riority, and with his great honesty and courtesy, hi 

I fear that some one may attribute to me the merit of 

,y which I am far from pretending," * * * "it i 

ihat Dr. Emmons has first announced the existence of: 

anterior to that which has been established in the S 

^yMcni as characterizing the Lower Silurian division anc 

I have named second fauna. It is then just to recogni 

priority, and I think it all the more fitting to state it 

time, that it has not been claimed to this day" (^"Doci 

anciens et nouveaux sur la faune primordiale et le s 

Taconique en Amerique," in Bulletin Soc. geoL France 

xviii, p. 225, Paris, 1861.) 

After Barrande's noble words and the continual disc 
of the primordial fauna in the Taconic strata of North 
ca, the **cardinal principles of geologic nomenclature, '. 
ity of definition, and 2 accuracy of the original observat 
they are called by a recent writer, will forcibly one da^^ 
other,lead all geologists to use the name Taconic, in tb 
al classification of the world. It is only a question 
and justice, and in geology time is everything, as to y 
will come as a consequence of truth against all nation 
dices and interested oppositions. 

Dr. Emmons' classification of the Taconic strat 
original Taconic area of western Massachusetts an< 
New York, comprises five divisions, two of which 1: 
the Uj)per Taconic b and d, and the three others a, c. 
the Middle and Lower Taconic. In the "Granular q 
division r, we have a small fauna indicating that i 
i.Uoiv pnntemuorary and homotaxical of the Scandin 
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the Georgia formatioQ in Franklin county, Vermont," ("The 
Taconic system of Emmons, etc." in Amtr. Jr. Sc, vol xxxv, 
p. 234, 1888) ; it is impossible to say what sort of trilobite it is. 
Mr. Walcott's determination o( Aiiij'S Irili nctilm Emmons, &b 
identical with Tnarthnm bcckii, his belief that EUiptoecphalut 
(Olei'dlu^) aanphoiiUn ia "'generically identical with ifofmiVi 
kjcrulfi and Schmidtin mickuiitzi," and also his reference of the 
original Micrixlincud riuailriconlalue Emmons to TrimtclcitA con- 
re»trinix, saying that "we now know that the light colored 
fragile ahales of Augusta county, Virginia, belong to the Hud- 
8on River group," are examples too conspicuous of his way of 
identification of spcciea and genera, and determination of age 
of strata to enable us to accept his conclusions, without the 
most positive documents, with good figure.'* and accurate des- 
criptions. His extraordinary announcement that OlencUas 
{EUtptocejihalnK) tbomp.*oni was found ranging in 14,000 feet 
of strata in New York and Vermont, is another suspicious dis- 
covery which requires to be controlled by reliable stratigraphic 
observations before being accepted. Il is best to regard his 0. 
(/lOiyi/iWHt of the Granular quartz ofthe vicinity of Bennington.as 
not identical with the trilobite of Georgia, butan aParadoxidean 
form, which may belong perhaps to Hulmia or to Sdimiilli". 
In such cases we may have the Scandinavian formation, or 
even ))erhaps the Esthonian formation of Europe. Further 
researches are necessary before reaching final conclusion. 
Provisionally regarding the division e, Granular quartz of 
Emmons, as Lower Taconic and the homotaxis of the Estho- 
nian formation, his division r Magnesian slate, and a Black 
alate, belong with certaintj' to the Middle Taconic or Scandi- 
navian and Bohemian formations ; because in them arc found 
the true primordial fauna of the Georgia formation of Ver- 
mont. The list of fossils in Ihe original Taconic area, for the 
vicinity of Bald mountain {the first place in the world where 
the primordial fauna was recognized as a special fauna), the 
vicinity of Troy. Dutchess county, etc., is: Altijm, '2 EUiplo- 
rcphnliif, (Piii-'iiloj'l'lm of Barrandc; Olenvs, Burninilin and 
OUttrthii of Hall), P'lytini, 4 Mirroilisms, Ptiii:hopanii, Stihii- 
opkiirn, OUmUh'i, 3 Adnn^tim, 2 Lepenlith, G Ih/olilcs, Phil'/n'- 
rna. BtcmheciuSctndi'i, FonUUx, Orlhh,^ Ohohlh. Li.i>,t>hll". 
K".torg>iin. Lifin'irssniiiu ; all representative species of forms 
most characteristic of the P'lro'loj-Uht zone or Bohemian foi^ 
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armer, Mr. N. E. Parker, tilty yaras irom nm u\ o%s cm. 
)y Messrs. James Hall, Logan and Hitchcock to the Hud 
^iver group, or even to a special group above it. Barra 
seeing that this singular and curious stratigraphical posi 
^iven to his primordial fauna, would involve a transfer al 
:he second fauna, and consequently break down his recor 
50od observer, as well stratigraphically as paleontologies 
begged me repeatedly to go there and make the stratigraph 
section. This was done in 1861 and 1862 ; and my classil 
tion on the succession and true stratigraphic position of 
Taconic or primordial faunas in America, is the first syst 
atic arrangement of the formations containing them, that 
made and published on the basis of the paleontolo( 
determinations of Barrande, and against the extraordii 
stratigraphic and paleontologic views of Hall and Logan. 
Here is the order of succession, as I published it in 
and 1862. (») 

Table of the Taconic of Vermont (Proceed. Boston Soc. Nat. Hist. 

VIII, p. 241, 1861.) 

Potsdam Bandstone 300 to 400 feet. Conocephaliten. 

Lingula flags 500 to 600 feet. Lingula, Orthisina, Orthi 

Gra^tolites. 
Georgia slates 500 to 600 feet. Paradoxidesi, Olenellus) th^mpsoni 

Peltnraf Conocephalites, OboUlla, Orthisina^ Camerella. 
St. Albans group 2500 to 3000 feet. Tribolites undetermined 

Table of the Taconic in Vermont {Letter to M. J. Barrande on the Ta 

p. 4. Cambridge, 1862,) 

Potsdam sandstone 300 feet. Conocephalites and Obolus. 

Swan ton slates 2000 feet. Graptolitea. 

Phillipsburgh group 1500 feet. Dikelocephalus, Bathyuru 

Camerella and colonies of second fauna. 
Georgia slates 400 feet. Elliptocephalus (Olenellus) thompson 

Conocephalites, Obolella, Orthisina, Camerella. 
St. Albans group, 5,000 feet, with roofing slates and granular c 
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The Georgia slates represent the Bohemian formation of the 
Acadio-Russian eea, or Paradoxidca zone with its characteris- 
tic fossils, such as, Mliptoccpkalus (Olendhis) Ikompsvni, 2 
Protypm, 2 Conoccphalites (Pti/cko}'>aria),Otcnoidesf Mcsoitacis, 
Peltura (Bathynohis), Soletwpleura, Aonostus, S(tUereUa,Hi/olileg, 
Scaidla, Orthinina, Camerefla (Kulorgina), and two Gmpio- 
litei. I have not signalized sooner the existence of ijraj'tob'tcs 
in the Middle Taconic, although it was first recognized by Dr. 
Emmons, and Mr. Matthew has found one species at St. John, 
because that rather problematic and very low organism has 
been used too freely, and the consequence has been on the part 
of the adversaries of the Taconio system, a confusion in the 
classification of the great Taconic slaty rocks, with the Utica 
slates and Lorraine shales. Jtore careful studies uf the forms 
and more strict strati graphical determination for tlieir huhilul, 
are required before we can know their value in the classifica- 
tion of strata. 

The St. Albans group was created to place in it all the strata 
existing between the band of the Georgia slates or formation 
ID Franklin county, Vermont, eastward of Parker's farm out- 
crop, and the talcose slates and conglomerates of Fairfield. 
Although there have been reports that large tribolitea have 
been found in two places, east of St. Albans village and High- 
gate Falls village, no specimens have ever found their way into 
the hands of paleontologists, or reliable practical geologists 
The thickness of five thousand feet is very likely less than the 
trath; and in that great mass of stratified rocks, fossils, 
although rare, can be found when they are carefully explored 
by fossil collectors and resident strati g rap hists. 

In the St. Albans group, near the base, in the vicinity of the 
Georgia railroad station, true argillite slates are found, as at 
Braintree and St. Mary's bay, and there ia no reasonable doubt 
that one day or another primordial fossils and more especially 
large trilobites of Paradoxidean forms will be found in the St. 
Albans group of Vermont, Canada and Maine. It is a question 
of time. But now, already, we can consider the St. Aibana 
group as representing stratigraphically and litbologically all 
the lower parts of the Purtidoxkk'i zone containing the large 
Piradoxide/, such as ParndMides hurlani, Piif. rcjina, Par. 
bennrltii, and Pnr. dacidis, and also the Ihilmiit zone and even 
the Schmidtia zone. 



ica, (**Oin alderen af Olenellus zonen i Nord Amerika," 
holm, 1886) based on the erroneous classification used 
adversaries of the Taconic system. If professor Bru^gi 
not attributed several of our groups of strata to the Lov 
Middle Potsdam, with which they have no relation wl 
he would have come to different conclusions. His 
{Hoi mid) zone of Scandinavia, is well represented as he 
Newfoundland. But the Georgia formation with its c 
Elliptoccphalm (Olenellus), contains all the forms of fo 
the upper part of the Paradoxides zone of Scandinavia 
the homotaxical fauna of the divisions : a beds with the 
tuB IxvigatuSy c beds with Paradoxides forchhavimeri 
beds with Agnostm lundgeri of Messrs. TuUberg anc 
rost's classification of Scania. Several of the forms 
fossils of Georgia are prophetic types and are the "avai 
eurs" as Barrande says, of the forms of fossils which de^ 
the supra-primordial fauna ; such is the case with 01 
marcoui, Orthimnay Fordillay Leperditiay Platyccras, an 
otomaria (Raphistoma) ; no one of which is found in tb 
dinavian formation or Holmia zone. Many confusioi 
ed by the ever changing and always incorrect classific 
the adversaries of the Taconic system, would have bee 
ed by professor Brnpgger, if he had not accepted ai 
the tables of strata jmblished at different times by 
Hall, Ford, Whitfield, Walcott and the Geological su 
Canada and Newfoundland. 

The synchronism between the strata of the Taconi< 
deposited in the Nevado-Canadian sea, and those de]) 
the Acadio-Russian sea, can be made only by hon 
faunas and a reasonal)le allowance for stratigraphical r 
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In the province of Quebec, on the south shore olthe St. Law- 
rence river, from Bic Harbor, Notre Dame du Portage. St. Denis, 
St. Roch, St. Jean, L'lrtlet, Canoe Island to the vicinity of Benu- 
mont near Point Levis, we have a fine belt uf tin: Georfria for- 
mation or Ellij/tnri-jihnli'ii (Oli-iirlh'i') zone, containing the 
whole fauna of Georgia, as wel! developed aw in Vermont. As 
far back as 18C2, in my "Letter to M. Joachim Barrande, on the 
Taconic rocks of Vermont and Canada,'' with "com]iar!itive 
tabular sections of the U]>per Taconic rocks of Vermont and 
Lower Canada" p. 10, Cambridge, I have classified a group ^00 
feet thick, which I called '"Redoute group,"' containing a pure- 
ly primordial fauna, with tin: Georgia formation. In 1»G4, 1 
published a very detailed plan of the lenticular masses inclos- 
ed in slates at Point Levis (-'Notice sur lesK'^cments dea Icn* 
tilles trilobitift^res taeoniques de la Point Levis au Canada," 
Bui Soc. Gfol Frmice. vol. x.vi, p. 2;t(), Paris), with a slight 
change, saying that " The Georgia slates have not yet been re' 
cognized with certainty in that region" ; and I gave the follow- 
ing clat^sitication : 

Quebec city group, 2,400 feet. 
Point Levis group, 1,400 feet. 
Chaudiere and Sillery group, 3,01)0 feel. 

Saying at the same time, the Georgia group is pro- 
bably situated between the' Pointe Levis and the Chaudiero 
and Sillery group*?. The discoveries made since by the Geo- 
logical Survey of Canada of the (ieorgia forniatiim with Klliji- 
liKfiihalxK {Oi''"iUiif) thumi'^oni at L'Islct, Canoe Island and 
above Beaumont, in close proximity to Pointe Levis show that 
my supposition was correct. 

What Dr. Ells calls his SiUery group. {.1 ,<.,. J{,;,:,-i <1M. S«,: 
C'i.,ail'i, 1SS7-S8, vol. in, part ii. K. 1889), is composed of two 
divisions, the Upper and Lower Sillery. Thi;' rppi-r Sillcrv is 
simply the Georgia formation presenting dift'erent facies of the 
typical (Jcorgia slates of Vermont, on account of an eruption 
of dioritic or porphyritic trap (a true diabase) in the urea .if La 
ChaudiC'reand Etchemin rivers. Intbatpi'culiarfacie3the/if'/''/<- 
Inrriih'iUiA (Olrnrlhi^) ili'i)iii>'"iiii anil other fossils of Georgiaare 
scarce, and when no lenticular masses of lime.'^tone are found, the 
slates of both groups, Sillery and Pointe Levis are confounded 
in one single mass of shales, red, greenish, greyish, blackisb. 
with a few limited hands of (lUartzite and calcareous sandstone. 



to my observations and views, wuau ±^a. ^a*^ 

Sillery" represents the Georgian formation in the clos 
ity of Quebec city and at Pointe Levis, ('). Here is i 
sification of the great sla^y masses and limestone in tl 
ince of Quebec. 

Tabular view of the stratigraphy of the province of Quebe 

Utica SLATESjfromRouse's Point to St. John 1 
tongues or narrow stripes resting on the Uppe 
slates of the Citadel Hill and Swanton group, 
slides along the line of contact of the Trenton 
Taconic slates. 

Trenton, including Black River group, abo 
morency falls and other localities. 

Chazy and Calciferous, represented east 
ter passing Chico creek by a conglomerate m 
rolled pebbles of the underlying quartzite, se 
, in thickness. 
— Break. 

No Potsdam was deposited round the city o^ 
— Break. 



Champlainof 
Emmons, or 
true Cam- 
brian of Sedg- 
wick or Low- 
er Silurian of 
Murchison. 



Upper Tacon- 
ic or Bathyur- 
us and Dike- 
loce phalus 
zone. 



Citadel Hill and Qitebec city or Swantc 
with precursory centers of the second fauna, 
in lenticular masses of limestone at Quebec c 
Highgate spring, (Vermont.) 

Point Lfcvis and Phillipsburgh ; with c 
precursory centers of the second fauna, co 
lenticular masses at Pointe L^vis and at Phil 



Middle Ta- ( (teoruia or Upper Sillery ; or Elliptocepha 
conic or El- I lu8) belt, with Obolella pretiosa round Queb( 
\ipiocepha,\'\ liptocephaluB eastward from near Beaumc 
us zone. L Harbor. 

Lower Tacon-f Chaudi^re or Lower Sillery, correspond] 
ic. I with the St. Albans group of Vermont. 
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the result of their joint researches, the following classification, 
which I resume in a tabular view, in order to make it clear to 
the reader. 

' Lorraine Shalhk, at St. Nicolas and St. Croix 12 
milea above Pointo Levis and <iuebe<; city, MeBSrs. 
Giroux and Ami refer all the slateu, between Cbarle- 
bourg and ludiun Lorette, to Kte. Foii and the Tower 
No. 4 between"cOtG de la nfgreBae and cote Sauvageau" 
to the I^rraine shales or true IIudaonRiver Bcdimcnt^, 
nitb ft thicliaess of at least 4,00U feet. No fossils are 
given for the area between Queliec city, Ste. Foix, Lor- 
ette and Charlebourg, 

Utica Slatks at the mouth of the river Montmorency 
with Thiarthrus ieciii common ; and attlie eastern side 
of the foot of Montmorency falls.' 

TiiENTON LDiESToNE, M, PoiotB BUZ Tfembles, Ancient 
Lorette, Beauport, and Montmorency, with a Blaok 
Kiver facies in their lowest portion at Lorette and 
Montmorency. 

Fault North of the city of Quebec, at the great 

escarpment, west of Tower No. 4. 

Quebec citv bockh. The exact horizon of the cita- 
del rocka is still to some extent donbtlul. According 
to professor Lapworth, it is Lower Trenton, that is to 
say Black River group ; and Dr. Ells calls it a peculiar 
development aboat the age of the Trenton formation, 

Lkvih KOKMATioN, referred by Dr. Ells to the Low- 
er Ordovician or CambrO'Silurian (lower Champlain of 
Emmonfl) ; and by Mr. tValcott to the Calciferous age. 
SiLLEitv FORMATION, divided into "Upper Sillery" 
with Obolella pretiota and "Lower Sillery" by Dr. Ells, 
who refers both of them to the Cambrian (Taconic). 
Mr. Walcolt includes the Upper portion of the Sillery 
beds in his Ordovician (Champlain) above the typical 
Potpdam of New York, and he is inclined to think that 
the Lower scries of the Sillery is the source from which 
the "limeatone conglomerate* of the L^vis was derived 
which contains the Olrnrllui fauna" 



Cambro-Si- 
luriftn of Mes- 
srs. Selwyn 
and Kllfl, or 
Ordovician of 
Mr. Walcott. 
The Cham- 
plain of Em- 



Cftmbrian of 
Messra. Ells 
and Selwyn. 
Low.rpo,- 
tion of Ordo- ' 

the Lower 
Cambrian of 
Mr. Walcott. 



"At both places the Utica slate lies in discordance of stratification 
n the Taconic slates of the citadel and Quebec city group. By ( 



bined erosion and denudation, a patch of low 

ton has slipped over the [all, and a tongue of Ut i 

e<t at the actual mouth of the Montmorency ri' 

Carefnl oheervations at Montmorency. Lorett 

vince evtry practical geologist of the 

whole area, from the moment that it become dry land or Tirrajlrii 



Utica ami upper Tren- 
slate has been preserv- 
r in the St. Lawrence. 
Quebec city, will con- 
of landslides ii 
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Utica Slates. 

Trenton. 

Chazy and Cal- 
ciferou8 or quartz- 
ites conglomerate. 



Middle 
Taconic 

or 

Ellipto- 

cephalus 

Zone. 



Lower 
Taconic. 



Break. 
No Potsdam. 
Quebec City. 
Pointe L^vis. 



Georgia or 
Upper Sillery. 



Chandi&re or 
Lower Sillery. 



a 

a 
C 

o 

B 

O 



uuca siaie. 
Trenton >vithBlackRi ver, 
the lower beds are made 
up of recemented debris 
from the underlying 
gneiss. 

Quebec city or Lower 
Trenton? 

Levis formation or Cal- 
ciferous. 



No Upper Taconic, or 
Pikelocephalus and Bathy 
urus Zone. 



c 

*c 

B 



Sillery 



Upper Sillery. 



Lower Sillery. 



The divergences ofclassification are still very great, 
some progress has been made for the nomenclal 
Geological survey of Canada having abandoned i 
incomprehensible term of "Quebec group." After n 
tations they have come to use my nomenclature of 
the exception of the name Chaudi^re, for the princ 
ions of the rocks of that area ; using the names of Q 
group, Pointe Levis group and Sillery group ; wl: 
greater precision and a better understanding of the 
of strata. For the present the three preceding table 
cient to show how matters stand, and I shall resei 

until this day, as was proved last winter again by a landslip 
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detailed account of the geology of the vicinity of Quebec city, 
for my future paper on : "The Upper Taconic of Europe and 
North America." 

Rhfxle Mnnd and AnhbnriHi.jk {Mui^achii'ieUa.) — As far buck 
as 1841, Dr. Emmons, with his extreme keeness of observa- 
tion and a true prophetic sense of deduction as a practical 
fieologist, in classifying the oldest stratified rocks, recognised 
hi:? Taconic system in Rhode Island, about ten miles from 
Providence, saying that he found there "a fragment of the 
Taconic system" {"Agriculture of New York," vol. i, pp. 90-93, 
Albany, 1846.) 

Lately Messrs. N. 8. Shaler and A. F, Focrste have publish- 
ed a paper : "On the geology of the Cambrian district of Bris- 
tol county, Massachusetts, with descriiition of North Attlebo- 
rough fossils," in Bidl. Mas. Couiji. Xuol. vol. xvi. No. 2, 
Cambridge, ISHS, which is simply a confirmation of the old 
discovery and observations of Emmons. A new example 
among the many already signalized of the correctness and 
excellent views and exact classifications of the father of 
American palffiozoic geology. 

As usual with the adversaries of Dr. Emmons, who want to 
obliterate his record, and replace his right of priority by 
English nomenclature, notwithstanding the many years which 
have elapsed between the American and the British discover- 
ies of primordial fossils, Messrs. Shaler and Foerete, not only 
have not used the national name of Taconic, but they have 
even neglected to quote the discovery of Emmons in Rhode 
Island, between Providence and Wrentham, Massachusetts, 
going so far as not to notice the well known reference of the 
stratified rocks of that little basin to the older paleozoic series. 
They say : "Various conjectures have been made as to the age 
of these deposits. They have been thought by one observer 
to resemble the Trias, while others, owing partly to their posi- 
tion, have assigned them to the Devonian age. Until I (Mr. 
Shaler) began my studies upon this district, the strata have 
aftorded no fossils, and the determinations above noted were 
purely conjectural,"' 

The determination of Emmons was not "purely conjectural," 
but baaed on lithology and stratigraphic position, being en- 
closed in a little basin of Primary rocks. The strata are 
formed of magnesian slates, inclosing lenticular masses of 



river. Here is the list of species : ^z uooieua^ roraiiM i 
Scenella, 3 Stenotheca, Platyceras, Pleurotomaria (Raphi 
Hyolites, Hyolitellus^ SaltereUa^Aristozoef 2 MicrodisacSy j 
ules walcottii (is not a Parndoxides but the small head 
tocephalus asaphoides of Emmons), Ptychoparia mu 
(is identical in every respect with Ato2^8 trilineatus of Ei 
and Ptychoparia attlchorenis. 

That such a fauna, so different from the Braintre 
should be placed below, by Mr. Walcott, the paleoi 
of the United States Geological survey, and synchroni 
the Holmia zone or Scandinavian formation of ] 
brook, is absolutely against all paleontological ri 
against all our knowledge of Taconic paleontology ('* 
of the Olenellus fauna, etc.," pp. 388-389, Amcr. Jr. 
xxx\"ii, May, 1888.) 

Alleghany area. — It is probable that the Middle Tj 
Georgia formation extends south from the eastern 
the state of New York, following the eastern base of 
ghanies or Appalachian mountains. Indications of 
tence have been signalized many years ago in Virgi? 
Emmons, and more recently by others in the states of 
Tennessee and Alabama. 

In Texas, strata older than the Upper Taconic, 1 
cordance of stratification under beds which contain tl 
primordial fauna or Olenvs zone. But until now 
have been found. 

Rocky Mountain area. — The Rocky Mountain regio 
es to be one of the most important fields for the sti 
Taconic system. The development attained by the 
Lower Paleozoic strata in the Grand Canon of the 
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the homotaxis deposits of all the forniations we know now to 
exist in the Acadio-Russian sea. 

Ariznnn. — In the Grand Canon of the Colorado, below the 
supra-primordial fauna beds, called the "Tonto formation,' 
there is in discordance of stratification, a great mass of strata 
of sandstone, shalCH and limestones, 12,000 feet thick, which 
until now have given very few fossils. The difliciilties of 
search, in such ravined and almost porpendicuhirly cut strata, 
BO far removed from inhabited countries, combined with the 
sporadic character of the appearance of fossils during the 
whole Taconic period, are sufHcient reasons for the scarcity of 
the Grand Canon primordial fossils. However, Mr. Walcott 
has found in a hed situated at a third of the thickness of the 
formation in descending order, three fossils : one Discinoid 
shell, an obscure Ili/olliis, and pieces of a segment of what 
seemed to be a trilobite — with such piileontological fragment 
it is impossible to synchronize with certainty, those beds with 
the great formations of the Middle and Lower Taconic Only 
we can say, that it ie a first hint of the existence there of a 
fauna which may prove to belong to the infra-primordial 
fauna, and may be referred with doubt and provisionally only, 
to the Esthonian formation or Srhmiiltl'i zone. The strata 
containing that very small fauna of the Grand Cafion has been 
called "Chuar formation."' 

yi-vailu. — The Eureka district of Nevada, explored with 
some detail by Messrs. A. Hague and C. D. Walcott. presents 
a development of about 2,0(X) feet thick of str-ita bclon<;ing to 
the Lower and Middle Taconic. First, we have resting on the 
granite, the "Prospect Mountain (|Uartzite," 1,500 feet thick, in 
which, until now, no fossils have been found. Reing below 
the Georgia formation or AV/i'/.rDfC/'/i"/".* (0/<iic7/»») zone, as 
we shall see presently, those quartzites seem to represent the 
St. Alhans group, or at least a part ivf it. 

Directly above the iiunrtzite there are one hundred feet of 
red shale, surmounted by five hundred feet of niapnesian lime- 
stone. Until now the limestone has not furnished fossils : but 
the red shales are fossiliferous, and hero is the list published 
by Mr. Walcott: Ohmlho- {El!l,.u>rrj.hah:-') nilhoi! ('), 01. 
iddluftfi, OlfDoiilct (jttnilrii-rjts, Anoni'mii-e jmrvum. Pli/chftjtin-i'i, 
ScencUn, and Kutofji n-i . Farther up, in the mapnesian lime- 
stone, in ft band of shales, enclosed in the limestone, are the 



taxis of the upper part of the Faraaoxtaes zone ur x 
formation of the Acadio-Russian areas. 

In the Highland range, 125 miles south of Eureka, 
gia formation is well developed, containing the 
fossils : Oleiiellus {Elliptocephalus) gilbcrii, 01. iddings 
paria and HyoUtcn. 

East of the Highland range, at 20 miles distance, ii 
mountains near Pioche city, is the Elliptocephalus (< 
zone with fossils having a complete Georgian aspect a 
such as : Elliptocephalus^ (Olenellus) gilhcrti^ Olcnoldes 
2 Crepicephalus, HyoliteSy Orthisy Acrotreta, Acrothele, I 
and Linyulclla. In regard to Olcnoidcs typicaUsy as 
F. Schmidt remarks in "Weitere Beitrltge zu 
nisB des Olenellus Mickwitziy'' p. 4, St. Petersburg 
it is related to Olenellus (Schmidtia) mickwitziy b 
greatly by the inferior part of the thorax below the 
differs also in the pygidium and the head. The 
typicaliA may be considered as a degenerate form ar 
representative of the group of the Schmidtia. 

Farther south in Nevada, at the end of the Timpah 
the Georgia fauna has been found by Mr. G. K. Gilb 
sented by the two Elliptocephaliy gilberti and iddingsi 

Utah. — In the Wasatch mountains of Utah, at th 
tonwood cafion, above 11,000 feet of non-fossilifero 
the Georgia formation was found with its cha 
fauna: Elliptocephalus (Olenellus) gilberti, Piychopa 
ditiay HyolitcSy Kutorgiaa and Lingulella. As no 
been found yet, in the 11,750 feet of strata below t 
of the Elliptocephalus zoneyihcre are strong hopes th 
find in that section the equivalent and homotaxical 
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At Ophir city, in the Oquirrh range, Utah, the Georgia for- 
mation contains Elfiplorephalun ( Olcnellus) gilhcrti, Bnlhyurin- 
cmajiA Linrjuklhi. And finally at Antelope Spring, in the 
House range, western Utah, Mr. Gilbert has recognized the 
Georgian fauna composed of Ai}no»Uii<, Oleniiiilen, 2 I'tyckoparia 
and Acrothch. 

UriliKh Columbia. — In the Rocky mountains of Canada, near 
the vicinity of the passes followed by the Canadian Pacific 
railroad, fifty-first parallel, the Taconic system is well develop- 
ed and occupies a most inriportant place in the stratigraphy of 
that region. Dr. Charles Rominger has first made known 
a primordial fauna, found at mount Stephens by an astrono- 
mer, Mr. 0. Klotz. The fossils described by I>r. Rominger, 
are : Oxyijin klolzi, Ox. acnalo, Emholinus ifpinom, Emb. rotunda, 
Mniiocfi'halusi salten? Conocephnlites coriHtlrnc, lialhiiiirvs^ 
,1;/H'wni«, Hyolilcs, Orthixf Kvtorghia, Meloptmin and ObolelUi. 
("Description of Primordial fosyila from Mount Stephens, N. 
U'. Territory of Canada," in /'/■occd/. Acad. Nut. Sc. Fhil'idel- 
phi'i, 1887, pp. 12-19.) 

Mr. R. G. McConnell has published in the "Annual Report 
of the Geological Survey of Canada for 1886," a description 
with an important section of tho Castle Mountain group. He 
has found fossils at two different horizons ; the lowest one in- 
dicates the Klllptoccphalui (Olmellii^) zone with an EUiptucejih- 
alug (Olenellmf), a, Ptychiiparia, and a I'rolypuf. That .small 
fauna rests on 10,000 feet of a series of dark colonnl argillitcs 
and sandstone, in which no fossils have been found yet; but 
which very likely may prove to represent the lower jrroup of 
the Middle Taconic and LowerTaconic, just like the St. Albans 
group of Vermont and the lower great «ries of Cottonwood 
canon in Utah, and the Grand Cafion of the Colorado. 

Above the horizon of the Olcndlus/ (Elliptdcijiliidux), at a 
distance estimated at 2,000 feet, Mr. McConnell has found the 
fauna described by Dr. Romiiiger, which seems to indicate for 
the Georgia formation of British Columbia a thickness four or 
five times greater than at the typical locality of (icorgia, Ver- 
mont. But in such grouping of strata, in great dislocated 
masses of slate, it is impossible to give very e.^act nieasuro- 
mente for the different formations ; and we may regard the two 
horizons of fossils at mount .Stephens, in tho Castle Mountain 



STUDIES ON MONTICULIPORA. 

By Dr. C. Romixobr, Ann Arbor. 

This group of paleozoic fossils, very prolific in nui 
forms, familiar to every paleontologist in a genera! 
nevertheless remained very imperfectly known unti 
comparatively recent time, when the microscopic i 
investigation began to be adopted by paleontologists 
those who contributed to a more accurate knowlc 
Monticulipora tribe Prof. Alleync Nicholson was 
foremost. His first publication on tliis subject, mc 
of the geological reports of the State of Ohio, is bas 
amination of specimens, found in the Hudson Rive 
the environs of Cincinnati, conducted according t 
customary method, restricting itself to observation 
characters, visible with the naked eye, or assisted ^ 
of an ordinary lens. Mr. Nicholson himse 
this part of his work to be merely a preliminary fir 
to arrange the numerous differentiated forms b( 
within certain definite specific limits. In a second p 
entitled "0?i the Strvcture of the Tabulate Corals,'^ 
are derived to a great extent from the microscopica 
tion of thin sections, whereby a number of char 
closed themselves to him which previously had * 
notice, and which in many instances demanded n 
important changes of his formerly expressed vi 
subsequent continuance of these microscopical ol 
constantly adding new facts, involved for him the 
many other progressive modifications of his views 
laid down in his last publication "0;i the Stmcture 
*:^^ nf fhp nenvs Monticulipora.'''' Therefore passing 
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About the same time that Mr. Nicoleon's publications nppear- 
ed Mr. E. O. Ulriuh, of Cincinnati, took up the study of the 
monticuliporoid famiiy as a. specialty and made the results of 
his labors known through .1 succession of cseays appearing in 
the Journal of the Cincinnati Society of Natural History. 
Later, in the fourteenth annual report of the Geological Sur- 
vey of Minnesota, he gives descriptions of quite numerous 
representatives of this group, and just recently, his contribu- 
tions to micropaleontology of the Cambro-silurian rocks, came 
out as a part of the geological reports of Canada. AVeare 
also promised by him an explicit treatise on Bryozoa in the 
eighth volume of the Geological Survey of Illinois, not yet 
printed. The different publications of Mr. Ulrich give credit- 
able testimony of his zeal and his ability in making observa- 
tions, but it is to be regretted to see him attribute to every 
trilling modification he ob.-;trves in these structures an undue 
importance which inducer him to propose on the stren.irth of 
these, a fabulous number of generic and specific distinctions, 
which, instead of helping the reader to a quick and clear per- 
ception of the typical features of the very numerous represen- 
tatives of this group, inundate his mind and memory with a 
Hood of vague defmttions which ia bewildering and rejiulsive. 

As I had always felt a particular interest in the study of 
this same group of fc^siU and hud publi^bed, twenty-fivi- year« 
past, a small essay, entitled "On the Structure of Chu'tetes 
and Related Forms' in the proceedings of the Academy of 
Natural Sciences of Philadelphia (180(1), I take the occas-ion 
now to communicate the results of continued studies in this 
direction, whivh filled out a good many of my leisure hours 
during later intervals, liy passing a critical review over the 
works of the two mentioned writers, whereby o]ip(irtunily 
ofTers itself to corroborate many of their obpcrvations, and on 
tlu* other hand, points of disagreement in observations, or in 
conclusions based on such, can be most conveniently argued. 

In the first i-hapter of his work on Mi-uliriili/i-i-^f Mr. \ichoI- 
*on explicitly discusses the general history of the genus Mmi- 
Hfiill/.n,-" and hereby gives expression to the views entertained 
by himself. A second chapter treats on the general and eom- 
parative structure of M';,t!r<iUj,.,i:i. which genua in its wider 
sense he defines as "Forms in which the coralUim is composed 
of numerous closely approximated tubular corallites, the 



horizontal ; sometimes m a peuuua&A^ ...w^...^ 

complete." Corallites usually divisible into two disti] 
one of large, the the other of small tubes ; the 1 
usually, but not always, more closely tabulated 
larger tubes, or showing other peculiarities of 
Surface often, but not always, exhibiting at regula 
definite areas which are occupied by corallites whicl 
larger or smaller than the average. These area 
elevated above the general surface, when they 
monticuleSy or they may be level with the surface < 
depressed below it, when they are called "macu^/t'." 
goes on to describe the form of the corallum, as beini 
ly variable, though often constant for the same sp 
distinguishes a massive, a discoid, dendroid, 1 
frondescent and an encrusting mode of growth, whe 
particularly in the dendroid forms, an obvious diff 
of the corallum into an axial and peripheral re} 
In the axial region the corallites are generally 1 
and angular, often with few tabulae. On the othe 
the peripheral region the corallites are often th 
commonly rounded, and usually with many tabulj 
the statement is made that interstitial tubular i 
called spiniform corallites, if present, are most ger 
fined to this peripheral region. This differential 
axial and peripheral region is less developed in fo 
sive or discoid mode of growth. Considering tl 
of the tube walls of Monticulipora Mr. Nicholsor 
the general duplicity of the walls of contiguous 1 
in certain forms is permanently preserved, as for 
M. trrntonensis, M. j(ime.u and others. In other 

'-'•*'-">'» ofp. the walls are 
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ivalls are merely indicated by an intenaediate lurid space 
without a line of demarkation. Finally he mentions ^f. tm- 

dreiri'ii, M. (iracili'i, M. mottilifonm's as examples which exhibit 
an amalgamation of the adjoining w.ills to such an extent that 
the substance intermediate between the visceral cavities 
appears as a homogeneous mass of high-colored sclerenchyma, 
barely showing in the neighborhood of the actual tube cavities 
some fine concentric lines of deposition. These enumerated 
modifications in the wall structure arc to my conceptions not 
the exponents of a real difl'erence in their organization, hut 
merely specific variations of the same structural typo. 

The .sui>er imposed obliquely ascending layers of sclercn- 
chyma, well represented in fig 3, j)age 40, of Mr. Nicholson's 
work, are, in my opinion, not a structural iwculiarily, con- 
fined to the terminal part of the tube-walls, but the entire 
tube:J. from base to top. are built of a succession of similarly 
superimposed oblique layers, which unite in an arch or under 
a more or less acute angle with similar layers of the adjitining 
tubes. No part of the wall is structureless, as Mr. Xichobon 
ex(>re3BC8 it, but I admit thitt the mode of preservation and 
the delicacy of the tube-walls often obscures the traces of 
structure. The mentioned succession of oMitjuely super- 
imposed Bcleronchym layers not only builds up the outer 
walls of the tubes, hut all the tabulto intersecting the tube 
cavities are a direct continuation of such layers, periodically 
spread across the channel and constituting then a regular cup. 
It is the same process of growth that builds up the calyx of a 
cup coral with its transverse tabulfc, but I am far from sug- 
gesting a relationship; my infen^nce is only to show how 
nature often uses the same means in the accomplishment of 
organic structures of altogether different affinities. 

A very common superficial character of Monticulipora and 
allied forms is the occurrence of numerous nodular or spire- 
like projections, located in the circumference of the tube 
orifices and on the angles of junction between the tubes. 
Among the specimens described by Milne Edwards from the 
strata of Cincinnati, he observed in one of the kinds, numer- 
ous stout spinules disseminated over the surface and consider- 
ed this to be a character of sufficient importance to distin- 
guish that form from the associated Monticuliporas as a 
peculiar generic type, under the name "Dck(i;i<i," which dis- 



on the ground that an overwuoxiuAug «m««jw«^ 

comprised under tlie name Monticulipora, is pro'^ 
similar spinulose prominences, and that in the st 
the so-called Dekaya no other peculiarity can be pc 
in which it differs from Monticulipora proper. I 
also, that these spinules were of subordinate functic 
as in the same specimens a portion of the surface m 
spinules, while in another none are observable. 

Mr. Nicholson is inclined to attribute to these j 
prominences a greater physiological importance, b 
ing them with the ordinary corallites, as being a 
modified form of Zooide, which he designates by tl 
"Spiniform Corallites," and describes as blunt, m 
perforate projections, in which he exceptionally cc 
times discover an apical aperture. From the app< 
these spines in thin sections, their composition of 
laminae of sclerenchyma, with a dark, or a clear luc 
the center, leaves no doubt in him, that these stn 
primitively hollow, and represent a peculiar mod 
corallites,whose cavity becomes in progress of gr 
up with a secondary deposit of sclerenchyma. 

I have examined several hundreds of sections of 
porn specimens provided with spinules, and admit 
ness of Mr. Nicholson's observations, that these 
resemble, in tangential as well as in longitudin 
tubules with very thick concentrically laminated 
that in some instances even an actual central canj 
exist, usually, however, the center of these spinu 
originally so, and not as Mr. Nicholson thinks, by 
process of deposition, replenished with sclerench} 

r^^ 1..-.1 — i^.,! .^rt^fi^r» nf thft sninules, suppo 
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as hits been incidentally described before, bnilt up by a siic- 
cegsion of delicate layers, directed from below, upward and 
outward. Periodically their cavity is intersected by trans- 
verse diaphragms, which likewise are an extension of such 
layers across the tube-channel, in which case the deposited 
layers form a closed cup, and the whole length of the tube 
may be considered a succesBioii of similar cups, one invagina- 
ted into the other and open toward tJie ])eriphery. The 
structure of the spinules, with regard to their f-uppoM'd cen- 
tral cavity, is just inverted; their lamination, in perfect ac- 
cordance with the lamination of the ordinary tubules, holds 
an ascending anticlinal position toward their central canal 
and fornis a series of invaginated cups closed at the apex and 
not in the bott()m, which excludes the possibility of a central 
channel, opening on the surface, like the other tubules. To 
my conception the spinules are an integrant part of the or- 
dinary tiibc-walls, whose margins, '^y exuberance in secretion 
of shell matter, form nodular prominences in certain fpots of 
their circumference, which, amalgamating with similar prom- 
inences of the adjoining tube-walls, contribute the spinules. 
On the line of junction between these joining walls, usually 
an uninterrupted continuation of the lamina:, from one side of 
those conical prominences to the other, can be observed, but 
sometimes on this line, by incomplete am;ilgamation of the ends 
of the anticlinal layers a central vacant space is left which re- 
fembles the channel of a tube, but the physiological functions of 
euch merely occasionally developed tubular spaces, are n()t com- 
parable with those of tlie ordinary tubes, which are the domi- 
cile of an organism secreting fins calcareous structure, in 
layers conforming to the shape of its body. The channels, 
perforating exceptionally the center of the spinules, have no 
walls of their own ; they are surrounded by the walls of neigh- 
boring tubes, whose structural channels hold an anticlinal 
position toward the cavities of the spinules, which structure 
i.s a positive proof that these channels cannot bo a specific 
modification of tubular Zou'cia, or else they would be enclosed 
byindepcadent wallB.ofthemakeoftheinhabitingZooidia,whieh 
walls would hold necessarily a synelinal and not an anticlinal 
position of their lamination tiiward the cavity, as the case is. 
The occurrence of spinules is generally restricted to the 
peripheral endw of the tubes, they form columnar, incraesaled. 
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appears in vertical sections inrougu iiue 

of beads, stringed together, instead of presenting cc 

columns as in Monticvlipora. 

It may be of interest if I remark on this occasio 
none of Silurian, Devonian or lower Subcarboniferoi 
culiporoids this beaded appearance occurred to me 
specimens from the Chester group and from the 
strata of the Coal Measures,all exhibit this beaded ap 
and besides have a large central perforation of i 
phragms, which, according to Nicholson, is another 
character of Stenopora. A third characteristic f 
Stciiopora mentioned by Prof. Nicholson, a perfc 
the tubes by connecting pore-channels, I have not 
to recognize in any single instance, although some 
amincd specimens were so favorably preserved tl 
perforations existed they could not have escaped m 
tion. 

The previous expositions regarding the occur 
structure of the spinules in MoniicuUpora are not v« 
ble for the sustenance of Mr. Nicholson's sugges 
these structures have a functional analogy with th 
tubes and deserve therefore to be designated as * 
corallites." I may be equally at fault, considerinj 
gans as merely ornamental, because I know nothi 
about their vital functions; but the circumstance tl 
of one and the same specimen spinules are often ; 
developed, while in other parts of the surface they 
missing, or only thinly scattered, seems to me a i 
indication that their functional importance cam 
great, and at all events not essential for the vital 
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tial sections from four to seven of these can bo seen encircling 
the lumen of the tubes, not all of them stand on the same 
level, nor in longitudinal rows, but they are scattered sinf^ly 
all over the inner cavity without apparent order. Similar 
spinules I found in great numbers covering the inner surface 
of the tubes of a }{inilv-iilijiii,-ii or .'^((■jm/i'icn from the Chester 
group of Arkansas. With reference to M<'id. iuonUifi>i-i,ihl 
have to statu yet the perfect independence of the inner hori- 
zontally projecting spinules, from the much hirgor ones, vt-r- 
tically projecting above the angle? of Junction between the 
tubes. The discovery of spinules covering the inner surface 
of the tube-channels in a few species of ,\f"iillriih'jiiirii and 
their absence in the majority of ulhei- ppicies, while it proves 
a wider distribution of this structural character than previous- 
ly was known, the restriction of the iippendages to a few 
species only, demonstrates at the same linre, that their 
functional value caimot be very great, no more than a specific 
peculiarity, of the same order, a?; the more generally develop- 
ed superficial spinules. Proceeding with the chapter on the 
comparative structure of Mi'iiiiri'h'i'ui-ii, Mr. Niclinlson de- 
scribes the coralluni of M"ntiriilii'"r" as being generidly dimor- 
phic, explaining, tliat he does not follow the current opinion 
regarding the minute tubules, interstitial between the hirjier 
ones, as young corallites, or as ca'nenchymnl tubuli, hut re- 
ferring to Mr. Moseley's researches on the living Ili-li"j"ira, 
he feels himself thoroughly satisfied that in Mi>iiti<-"}ii"irii a 
similar dimorphism exists lo that in lldinj.Kai. ami that the 
different sets of tubes in Mn^iliriilljioro are inhabited by difi'er- 
ent sets of Zooids. He admits, however, that there are fdrms 
of Monticulipora resembling the dimorphic species, in which 
all of the cotallites of the colony are apparently similar in 
their internal structure and ap]irosimutely ecjual in size, of 
which he hesitates to assert positively their dimorphism. 

Discussing the nature of the tabula;, the form and arrange- 
ment of these structures indifferent corallites of the colony, 
Mr. Nicholson goes on to state that they are never wholly 
absent in any form of Monlii-nUfn-". but sometimes entirely 
wanting in portions of the corallum. That the tabiihc are in 
the majority of monticliporoid8"compIetc"horizontaI or curved, 
but that in other forms a peculiar incompleteness of the 
tabulae occurs, whereby an excentric or sometimes subccntral 
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by straight diaphragms extending from the vesi 
opposite free portion of the side walls. Occaei 
incomplete tabula) have also the shape of short-ti 
one invaj]jinated into the other. The set of sm 
usually developed in the forms with incomplete 
in distinction from the large tubes always int 
closely approximated and complete straight 
Concerning the occurrence of longitudinal septa 
tubules oi MonticvUpora Mr. Nicholson withpropri 
that nothing of septa, in the proper sense of tl 
ever been defected. The indentation of the orifice 
observable in certain spinulose forms of Moni 
caused by a merely accidental projection of spini 
orifices, whose outer margins they occupy, and 
comparable with the radiation of septate corali 
spinules which I discovered in the tube-cavities < 
pora moniliformis Nicholson, and in another C 
species not yet named, are no exception to this 
have no analogy with radial septa. 

In the third chapter of his book Mr. Nicholson 
opinion on Prof. Lindstroem's views, who thinks 
to be only a certain stage in the developement o 
ella or Ceramnponu passing first through a trans 
pora stadium, and finally in its full developement 
a Moaiiculipora. This totally erroneous conceptioi 
ed by Mr.Nicholson as in direct opposition with h 
vations, and I fully concur in this repudiation 
cause observations on American specimens prov( 
])endence of the.se 3 generic types, but also becai 
T Y.or>o;vo/l frnni Mr. Lindstrocm, to demonstrate 
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jecting into their tube cavities appear to !Mr. Xicholson differ- 
ences of aufficient import to abrogate a real close afRnity be- 
tween the two genera. The occurrence of spiniiles within the 
tubes of certain species of Monliciiliinini, which is stated by me 
previously, invalidates one of the supposed principal charac- 
ters of differentiation, but notwithstanding this, I concur in 
in Mr. Nicholson's opinion, believing, that the jiorforatcd 
structure of the inseparably itnitetl tube walla o( Ililii-tifiora 
not differing in any wsiy from the smaller interstitial tubules, 
is for itself alone, a difference, derogatory to a very close rela- 
tionship between Moi'l)r\'lijmrii and IIrlrr"j"i)-'i, but I sliil bo- 
lieve that ^[()l>l kill I'li'ini. stands in its general organization near- 
er the Bryozoa than the Alcyonaria, which latter arc regarded 
by Mr. Nicholson as the group to which M'iiilirAdq>i<i-a belongs. 
In cliapter IV, the relations of M'liilirtilifiorit to durlric'i, 
Striiojmrii, Trtnidiiiia Cini iimiHjni and IIi l';--i'lirtiiii arc ex- 
pounded in a mode, which in a general way meets my appro- 
bation. ChaleU'.< is defined, as composed of inseiiaral)ly unit- 
ed tubules of one kind only, which multiply by division, in- 
stead of lateral gemmation, as Mnntiri'l/inirfi exhibits it ; these 
forms first appear during the Carboniferous period. Another 
form, beginning at the same period, is .'^lennjium Lonsdale, re- 
defined by Mr. Nicholson, as resembling a typical ramose Mim- 
tirnlijiom, whose tubules in the peripheral area of the stems 
undergo a process of incrassation, with periodical interrnp- 
tions, while in Mnnliculiji'irii. this process of thickness went on 
uniformly. Tliis periodicity in the accretion gives the walls 
of Strun/iorn an anmilated appearance like a string of heads. A 
further peculiarity of S(cii«i<'<i-a i.s found in the structure of its 
diaphragms, which in part being complete and flat, exhibit in 
another portion a large sub-central perforation with a thickened 
slightly deflected rim round this opening. A third generic 
feature, ascribed by Mr. Nicholson to Siniopnrn, is very ques- 
tionable in its reality ; this is a perforation of the tube walls by 
communicating pores as in Furnsit'S. Tn his statements he 
relies on specimens of Steiii'p'ira j'U-kii from Australia in 
which he claims to have discovered the uiiniistakcable exist- 
ence of such pores, while on the other hand he admits his fail- 
ure to discover similar pores in other species of Sii-n'iiiuni 
which came under his observation. In a number of specimens 
found in the Chester group of the Mi^isissippi valley and inlhe 



earnest doubts whether any species oi o^cfwyvit* « 
with such channels of communication. 

In the further progress of comparisons the gene 
blance of Tetradium to the massive forms of Month 
mentioned, but considering the structure of the first 
arably united tubules of ontf kind only, which exhil 
to 4 inflexions of their walls, which project into the 
prominent longitudinal se})ta, besides ix different ch 
the transverse tabulation. Mr. Nicholson comes to 
priate conclusion, that there exists no closer relati 
tween the two genera. 

Comparing Ceramopora with MoiUindipora he re 
much closer affinity, but considers the generally ob 
tion of the tube orifices to the surface in Ceramopo 
projecting rim surrounding them, besides a difFerc 
nature of the interstitial cell spaces of the comparer 
peculiarities of sufficient import to separate them a 
ly distinct. 

A fifth chapter is devoted to an attempt of sul 
MonticnUporn in its wider sense, into subordinate g 
from a 8tandi)oint of practical expediency he di 
from ilonticiilipora in a more restricted sense, the g 
lipora and Constrllaria, and Dekaya, although he ac 
close relationship between them and Monticidipora 
then correctly points out the differences between 
and Montindlpora^ but I believe commits an error : 
ing Fistulipofia with Ctdlopora of Hall, the type for: 
is Callopora elegant ida. The interstitial cells of this 
have always the shape of cloudy tabulated coni 
intercalated between the peripheral portions of the 
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Studies on MonticuUpora. — Eominger. 113 

Bpacea are much more numerous and take part in the consti- 
tution of the corallum throughout its entire maaa ; moreover 
these interstitial cells never have the form of gradually enlarg- 
ing conical, closely tabulated tubules, but are arranged in 
superimposed vesicular layers with laterally interlocking vesi- 
cules incompatible with the presence of a common wall inclos- 
ing the superimposed cellspacea of very unequal dimensions. 

Mr. Nicholson aware of this fact, draws a comparison be- 
tween Heliolites and Propora which differ among themselves in 
a similar manner, one having an obviously tubular interstitial 
tissue, the other presenting like Figtuiip'miJayeTS of interlock- 
ing vesicules As this comparison implicitly admits an equal 
difference between Fhlulipora and CaUojxjrn, as we observe it 
in Heliotitea and Propora, it follows that Mr. Nicholson ac- 
knowledges to Callnpora the parae typical independence as ex- 
ists between HcHolites and Propora, Si/cUia. On this occasion 
I feel induced to remark that the above comparison strikingly 
illustrates how nature repeated its structural designs in widely 
different organisms in almost exactly the same manner. Con- 
stellaria Dana, is by Mr. Nicholson considered as synonym 
with Stdlipor aHall. Mr. Ulrich thinks the two differ essential- 
ly. As I have never seen an authentic specimen of StrUipora, 
I can give no definite opinion, but it appears to me, that an 
identification of the Hudson River firoup fossil with the form 
described by Hall as Slellipora anfhelmdca is not justified by 
the figures given by Hall, and also his description of the 
unique specimen, does not apply to Comtdlaria of the Hudson 
River group. 
In the above mentioned essay, published by me in ISGC, I 
, had from the external appeanince of Consldlnria, which in 
many respects resembles /'('i(((.i*7("rtt,inferred their generic iden- 
ty, and also Mr. Nicholson considers them so closely related 
that he is in doubt whether a generic sepamtion of the two is 
advisable. Examination of thin sectioni', however, has since 
fully convinced mo, that except this external similarity, there 
is little resemblance in the structure of Com'tellnriu and Fi-alvr 
llpora. In the latter, the interstitial vesicules are eipiiilly de- 
veloped through the entire corallum and form an interlocking 
continuous plasma, into which the larger tubules are immersed. 
In Co^lsteUaria the interstitial cells arc confined to the peri- 
pheral crusts of the stems, whose interior is exclusively formed 



The genus Ve/caya oi j . ix. ju **.«, 

Mr. Nicholson with the remark that its distinction : 
iferous species oi Monticidipora is merely an arbitr; 
which the species can be conveniently distinguished 
apart, but in reality anch distinction is an endless 
confusion. The great majority of all Monticulipon 
vided with spinules and a distinction of forms with 
more distant spinules from those with smaller ( 
vague as the difference between large and small, wi 
ing a defined standard of magnitude for comparisoi 
other hand are those spinulose prominences in i 
forms, provided with them, equally developed ; son: 
of a stem may be conspicuously ornamented with t 
another part of of it does not exhibit any. I reject 
the acceptance of Dekaya as being an obnoxious ba 
science. 

MontlcuUifora, in its restrictive sense, is defin 
Nicholson as : *'Coralla composed of tubular coral 
are mostly of two kinds, differing from one anothei 
size and also in their tabulation. The small co 
never so greatly developed as to entirely isolate 
tubes except in an occasional corallite, nor do thej 
shaped elevated monticules. The tabulaj of the s 
lites never become vesiculose, nor are even their 
erated. Spiniform corallites commonly present 
project above the surface as blunt spines, but they < 
conspicuous surface columns/' 

The genus as above defined includes alargenum 
exhibiting great variations in internal structure, 
olson therefore provisionally proposes a t^ub-div 
-- r 1 .r^ri.ia Jn M number of subiijenera. These 
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eoed towards their mouths, while they usually possess few and 
remote tahulse. These corallites arc to some extent contigu- 
ous, but always partially sep.iriited by the corallites of the 
smaller series, which are also subangular or rounded and more 
or less thickened towards their mouths. In all the corallites 
the tabuliG arc complete and the small tubules are more close- 
ly tabulate than the larger ones- Spiniform corallites are 
often very well developed, but at other times are ft'W or want- 
ing. 

As the type of Heterotrypa Mr. Nicholson selected M-mt. 
miinmnlata of D"Orbigny.but the form described by him under 
that name, is in my opinion, and the opinion of the plurality 
of paleontologist,", not the form so named by D'Orbigny ; it is 
Mont. /rondosa of D'Orbigny. which lattername Mr. Nicholson 
applies to another form described by me under the name 
Munt. ikciplcn^, and the name M. vmmmohiin actually be- 
longs to a form to which Mr. Nicholson gave the name Monl. 
iiitiffttfi. As additional representatives of the subfrenus Hdern- 
tnipti he mentions "Ilct. nlrlKhi, II. iirnv'dh, H. tuHlrfn-Kli, 
H. ramoxa, rtigoii(r,aiul its varieties, opjinixiniiilo. ami (hili'l ; 
besides H. mMtili/oniih, whjKilchcUn , <>',„'nUi, iKuhihim 
liiiamii, implirnti^, ;iirri,ieifh. Ircnloifini'' and d'ur^'nii." 

With the exception of .1/. i-v'j<"<ii, rniituxa and tlnlri, all other 
enumerated species are new, defined and named by Mr. 
Nicholson himself.. 

The forms grouped together under the subgenus If(lr,-i,tr;iji(t 
are not all clojjelv related in the tvpe-furm, {Nicbol.sonV •i"iiii- 
Kuil'iin). la II./rm<lo:ta. heaides Il.si-hiwlrh.l'.,. H. uln.-hK,!!. 
i-rntom-iii-is. II. ihiiiKoiii, the dimorphism of the curallites 
notably differs from the dimuritbic strucluro exliiliited by 
//. i-»;/o.*a. ramo.'"!. ..'.wUi. •jninli', etc. lu the latter the 
smaller interstitial tubules retain alon;r their whole extent 
about the same diameter, and arc much more cloaoly sc]iiate 
than the ordinary larger corallites. ao thai this ritruefural 
difference obviously is to be taken as representin-r :\ difference 
in function, while on the other hand the previnusly enumer- 
ated species exhibit in the structure of their interstitial tubules 
no great departure from that of the ordinary tubes ; they rapid- 
ly dilate in the course of their growth and their dia|)liragms 
with this enlargement pari p'lKHii become more distant and 
finally we can, at least in a part of them, observe their direct 



;a\«o Q 



The subgenus Diplotrypa is mtenaea u> vmuj 
of hemispherical growth, with obviously distinct sets 
and smaller tubules, which latter are much more sep 
the larger ones and are uniformly developed throuj 
corrallum from its basal commencement to the uppe 
There is also no thickening of the tube walls obse: 
they approach the periphery, but this is not a typi< 
liarity for Dijdotrypa, but in all other forms of Monl 
which grow in globular or hemispherical masses, the 
not appreciably thicken towards their peripheral € 
the contrary all Monticuliporas of ramose growtl 
much more thick-walled near the surface than they i 
central parts of the stems. 

The subgenus Prasopora perfectly corresponds wi 
trypa in mode of growth, the only difference betweer 
is, the development of incomplete vesiculose di 
aside of ordinary complete tabulae in Prasapo 
in Diplotrypa only complete transverse tabulfe < 
no vesicular ones. As in many instances the dev 
of vesicular incomplete diaphragms occassional) 
where as a rule only complete ones are observed, a 
versely specimens of typical Prasopora exhibit nc 
part of their larger tubes intersected by complete 
tabula only, with almost total exclusion of the i 
vesicular kind, in such case the structure of the cc 
absolutely identical with that of Diplotrypa^ and as t 
ment of vesicular diaphragms is an invariably consi 
ural feature of Prasopora in all the specimens or 
specimens, I am of the opinion it would be better 1 
Diplotrypa altogether and subordinate the forms co 
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also that the mode of growth in /*fmHn^iom is either laminar 
or incrusting, but there is besides a number of spouies of truly 
ramose growth, which harmonize in general structure with 
Pcronojmrn. Among these I mention the formswhichMr. Ulrich 
has described under the name of Homotnipn., arid which do not 
fleem to have come under the observation of Mr. NicholEon. 
It has been remarked on a previous occasion thut in all species 
oi MonlknUpora ^toviin^ in hemiepherical or subglobular form 
whatever other specified peculiarities they may have, the tubes 
are not subject to an iucrasaation aa they approach the i^urface 
and on the other side, that invariablj', with the ramose growth, 
a thickening of the tube walls near the surface is coincident ; 
considered from this standpoint the whole difference lietween 
Praaoii'irii and Pcronojiom rests on a dili'ercnce in the mode of 
growth . 

The fifth subgenii.-i Mmwinjii'i, comprises the forms whoi^e 
tubules show no dimorphism, but are all of one kind. Some of 
these, located on or around the monticules, or in correspond- 
ing not elevate spots, are of somewhat larger size than the re- 
mainder, but they otherwise do not diifcr in structure from 
the smaller ones. Usually a few small angular cell openings 
are observable between the orifices of the ordinary tubes, but 
in sections it becomes evident that also these are only young 
tuhulesorignatiiig by lateral fiemmation from the older ones. 

Certain species aa for instance . I/, Monilifoi-mii are by Mr, 
Nicholson arranged under the genus Hncmlri/jifi, but acco'rd- 
ingto their structure their appropriate place is with Minuiinji-u. 

These subdivisions of ,V(i/(^'n'?/;(ora, considered as an expe- 
diency for general orientation, concerninj: the devdopement of 
certain structural characters, peculiar to a group of certain 
species and not, or not so well, developed in others, I find ap- 
propriate, but the division lines drawn by Mr. Nicholson be- 
tween these groups,are no more than an artificial arrangement, 
placing the principal weight on a certain structural character 
in one instance, and in another on some other character, where- 
by freijuently forms otherwise not closely related on account of 
the conspicuity of this one character, are assembled into one 
group, and on the other hand, closely related forms diflering 
only in that one special point, are for such reason t-evered and 
disposed of in different groups. 

As it regards the establishment of the precise limits of cer- 



which do not exist (for example the pores connectiii 
of his Homotrypa), but comparing the work of the t 
Mr. Nicholson's method of doing his work is far pr 
Mr. Ulrich's. The first strives to give his scientific c< 
tions in the shortest possible condensation, the sec< 
out with pompous display as a radical reformer. C 
side he parades on every possible occasion with the 
evolution theory, speaks of the ancestry and derivat 
tain forms, of prophetic types, and of analogies quit 
in reality, still in total contradiction with the evolut 
He tries to potentiate the most trifling differences in 
ture of the examined fossils to a magnitude which 
patible with specific'or generic identity ; and then, 
such widely differing typeforms must have names, 
generiCjWith Mr.Ulrich's signature behind them. Fun 
Mr. Ulrich sometimes seems to feel himself embarn 
the too prolific crop of his genera, for instance or 
while defining the genus AtactoporcVa he says, "'the 
differs from Atactopora^ in having numerous closely t( 
terstitial cells, cystoid diaphrafjms in (he proper zooel 
instead of thick walls.^' Now comes the self-conso 
^^ These are all good generic characters,^^ etc., which e: 
my mind raises the suspicion that Mr. Ulrich was i 
sure whether the three mentioned characters real 
such valuation. 

To enter into a special critical review of the pi 
tematical schemes of Mr. Ulrich would be a tedioi 
extend the bulk of this essay far beyond its inte 
Many of these eccentricities will soon fall into ol 
'Mif /^nniradictiou, but in justification of this su 
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D'Orby, which in Mr. Nicholson ia a Peronopom, and by nine 
other species of hie own make, four of which arc not yet de- 
scribed, 

2. Heterotrypa Nichols. iB acknowledged, but of the seven- 
teen species Nicholiion places under this group, but two are in 
Mr. Ulrieh's opinion, representing the genus ; among these, 
however, he adds to the two, several other species described by 
himself. 

3. Diplotrypa Nicholson if- taken as valid. 

4. Mi))wtni]iii Nicholson likewise, but only Mmwln/jni nmhi- 
lata is a true representation. ,1/. quadrata and some other forms 
described by himsclfare 

5. M'm(itf!i[iella Ulricli. 

6. Pfotopcra Nicholson is enriched by a number of new 
species of Mr. Ulrieh's. 

7. Peronnpora Nicholson likewise receives a number of new 
representatives. 

8. H'imotrypii Ulrich are specimens fif ramose growth very 
similar in structure in Penmnpimt. 

9. Homotri/jirlla Ulrich differs from No. 8 by more abundant 
interstitial cells. 

10. Stenopura Lonsdale redefined by Nicholson is accepted. 

11. CaUupnra Hall according to Ulrich embraces also the 
forms Iike3/mj708rt, M. roiiiosii, M. (hiki'iH.. Edw. .1/. iniili-ninii 
Nichols., M. rt'tiMlU Nicholsou, which association also in my 
own opinion i^ supported by a very close similarity in the 
structure of these forms. 

12. CaUnporelln Ulr. grows in thin expansion in distinction 
from the ramose form of Caltopora. 

13. AmplfX'ipnra Ulrich is designed for several species de- 
scribed by Ulrich, but embraces also Nicholson's species Hit- 
injp. m'iiiilij'''niii:'. h'ln-aiHlii. .1/. tlinr'ii'ici Nich. antl others. 

14. Jlittmlomit Ulrich is represented by Hfirmlr. jo.'i'-.iH Nieli. 
and by //. impUr-itu besides various of Mr. Ulrieh's own 
species. 

15. BatosomeUa represented by .ffeffrofr.i/n/ciVis Nicholson be- 
sides several new :fpecies of Jlr. Ulrich. On comparison with the 
deiicription of Batostoma with the one given of itself, onlydif- 
fcrs from the former by the remark "Cell apertures sniiill." 

16. Lctticlciiia Ulrich, enumerated by him among the monti- 
culiporoids, is the form described by Hull umk-r the njtine 



ular maenieu lurm. 

18. Atactoporella similar to the former, but di 
numerous interstitial cells and by vesicular diaphraj 
are said to be simply straight in the former. 

19. Dekai/a Edw. & H. is accepted. 

20. Dekaj/ella Ulrich are similarly spinulose forms ' 
erous interstitial cells. 

21. XchuUpora M'Coy is accepted. 

22. Af<pidopora Ulrich are small convexo-concave € 
covered by an epitheca on the lower side, structure c 
ing with other forms of Monticulipora of dimorphou! 
with abundant interstitial cells and spinules on the 
junction of the tubes. 

23. DiHCotrypa Ulrich of similar growth to the f( 
destitute of spinules and interstitial cells. 

24. Petigopora Ulrich. Chxtetes petechinlis Nichols 
parasitic cumuli of Monticulipora structure without 
cells but numerous stout spinules projecting from 
of junction. 

25. Leptotrypa Ulrich incrusting forms with t 
polygonal tubes without interstitial tubes but pro 
spinules situated on the angles of junction. Besi< 
newly described species. Mr. Ulrich places here 
diicoideus James, Mont, cnlceola Miller and Mont. 
James. 

26. Spatiopora Ulrich, thin incrusting expansi 
Monticulipora type with short shallow tubules, an( 
interstitial ones, smooth or strongly tuberculated s 
ornamented with spinules of considerable size. 

Endeavoring to impress my mind with the dij 
^^..*.,^r»c of thp loner series of the just enumerate 
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come too rapid, the single spokes soon were no more discerni- 
ble,! could see a quivering disk only, and everything around 
me began to rotate, then a prostrating giddiness overcame 
me, cold drops of sweat ran down over my temples, and in this 
dreadful agony, near to fainting, I fortunately could recollect 
an old popular German remedy, very cllicacious in similar 
casesof ailings; it ia, "the invocation of Sane tus Ulricus," acci- 
dentally a namesake of the author ; I did so, and it was not in 
vain, I felt instantaneous relief after the invocation, but vowed, 
never to attempt a similar experiment, even on the risk of being 
deprived forever of the pleasureof fully comjirehcnding Mr, UI- 
rich's interpretations of creation. Trusting in Mr. Ulrich's pro- 
nounced taste for eccentricities, I have committed one myself 
hoping sonit.- success from a humorous attack on bis method 
of making natural history. I should he very worry if be took 
it as meaning personal offense, I have wished only to open bis 
eyes, to see, liow little good he can do by wastingbisingenuity 
tbe way he does, and bow much more be would benefit science 
and himself if lie contented binisclftoconimunicatethe results 
of hip assiduous labors in the simplest possible manner, and 
with a perspicuity allowing to see every deiail ; but before all 
sketching with conspicuous outlines the structural characters' 
proving a harmonious unity of design in the organization of 
all these natural object.'* to which the present discussion has 
reference. 



REVIEW OF RECENT GEOLOGICAL LITERATURE, 

Hie Cretaceoui ami Tertiary litolvgy of Ike Sf!iip'--Alaijoa« liaiin of 
Bra:il. By John C. Rr.\sneb. (TninB. Amer Phil, S<h!. Philacia; vol. 
svi, part;{, ISIIO; p. 36!>-43i ) Tbia study of Cretaceous and Tcritarj- 
geology of a portion of Brazil forma an important addition to (reological 
literature. Prof. Braimor examined this region in IST.VIHTli and iii;- 
cordiog to his statciiienls, tlK* iiublicatiun of the rcsuliH was deferred 
in or<ler that the Brazilian < iovfrnmcnt might puMixh the ri'sulls, 
which however wiis never done, and Prof. P.riinncr prepared a paper, 
whieli was read hefore tbe Philosopbionl Soi'iety, Sept. 7th, ISS.s. The 
SUthiir in very much impressed with the geoloi;ie:il importanee of this 
region and the results brought out later tend to prove this itsaenir^n. 
Their iniportance consists in tlu- great range of cicjiosits, the veiy rich 
fosHliferous heds and the "acceciiliility of good exposures Hcmss tlie 
entire section." 



unusually abundant. "The Stratigraphical Relations of and 
tions attending the deposition of, the Mesozoic beds" are th< 
The beautiful oolitic limstones of the Rio Sergipe will, act 
Prof. Branner, no doubt be extensively utilized in the near 
architectural purposes. Part ii. **The Brazilian Mesozoic Ba 
than that of Segipe-Alagoas.'' In this part are described th( 
ous beds of Sao Francisco do Sul,Bahia basin and Pernambu 
part is concluded with * 'Correlation of the Mesozoic of the 
the interior." Part iii. The Teritary Geology. Two notewc 
ures of this Tertiary are the uniformity in the general chara 
beds and the almost entire absence of fossils. Two hypol 
offered for the latter : That these rocks were deposited so r 
with water so overloaded with sediments, that animal life v 
sible, or that these beds once held organic remains, but thai 
been dissolved out by infiltrating waters. Part iv, is a bib] 
some sixty-five titles. From the paper now before us it is e 
this region presents unusual advantages for a study, both 
and pala'ontological and it is to be regretted that the aui 
paper has been unable to continue his investigations, so a 
begun. 

Gems and Precious Stones. By Georqb Frederick Kuns 
Scientific Publishing Co., New York, 1890. Undoubtedl 
artistic book of the year and of a nature both popular an 
is Mr. Kunz's present work. No one is better fitted to writ 
important subject than Mr. Kunz. His great experience 
and precious stones in all conditions makes this preseni 
inestimable value. The subject is treated in a manner wh 
both to the scientific and the general reader and in every li 
himself delighted. Naturally enough the diamond is first 
then all the other minerals which have been or could be ui 
are successively described. The author deserves great cr 
manner in which the book appears and the beautifully exc 
by Messrs. Prang & Co. add much to the value of this sut 
ume. 
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particularly interesting,) tuo Leptodesma, anil eix Platyijeras; 
from tiieCIinton one new Orthie, RhyiK-honellii, Modiolopsis, Nucula, 
and two Tellinomya; from the Lower Helderberg one Chonctea, 
Acervularia and Clndopor;i ; Waverly, one Syringotbyria and two 
Bhynchoneliit ; HomalonotuH trentonenois Simp. n. ep. froiuthe strata 
of the Trenton group near Keedaville, MilUin Co., Pa. 

Calalojue of ilinerali for iiilg bt/ George L. Engliih it Co., Philadel- 
phia and Sew York IStli edition, iSitO, pp. 100. 

This is undoubtedly the moat comprehensive catalogue of minerals 
BO far issued in this country, the work not only contiiinint; the trade 
cataloRue but also a large amount of much useful Information concern- 
ing many new minerals lately described, forty pnges lieing devoted to 
descriptions of berj'llonite, jarositc, letteomite, phenacite, bertrnndite, 
sperrylite, etc., all indicating the valuable cliarnctcr of the material 
this firm olfers to tlie public. 

In the price list Danna'a chisaification is used, 1>eginning with the 
native elements, salpliidea, etc. Then follows an alpha) >eti<'al list of 
new species and varietieM (brought up to date of publication) which is 
undoubtedly one of the most valuable features of the book, which is 
then concluded with an index of all the species. 

Messrs. English <& Co. deserve great credit for this beautiful publica- 
tion. It id well and neatly illustrated and very handsomely bound. 

First Annual Rtfort of Che Geological Sitrvey of Texat, 1889. E. T. 
Dr.MDLi:, State Geologist, Austin : Royal octavo, xc. and 410 pp. , with 

This fjoe volume embraces a general report by Mr. Dumble on the 
argnnization of the survey and on the preliminary claaaification of the 
Texas formations, and sevend accompanying papers, viz: By R. A. F. 
Penrose Jr. on the gulf Tertiary of Texas, by Robt. T. Hill on the 
Cretaceous rocks of Texas and their economic unes, by \V. F. Ciim- 
mins on the eoudiern Imrder of the central coal field, and on the Per- 
mian of Texas and its overlying beds, by Ralph S. Tarr on the coal 
fields of the Colorado river, by Strceruwitz on the geology of Trans- 
Pecos Texas, ami by Theo. B. Comatock on the central mineral re- 
gion of Texas. 

The report of Mr. Comstwk ahowa that in the .Vrclui'an in Texas, 
there are probably three aeriea oreyatemaof rocks, and in thia respect, 
as well as in many of the details, the features of the Texas Archit-an 
are strikingly like those of the Archican of Manitoba and Miimeeuta. 

IlaiiilinUt; a new mineral. By Meaars. Uidi>f:n and Pun-kiklii. {Am. 
Jr. j?ci. 30, p. 511.) 

Five years ago the authors observed a new rhum1>»hedral mineral 
occurring with herderite at Stoneham, Me. As the material then noticod 
was insuliicient for chemical investigation the authors deferred publish- 
ing any residts with the hope that more miglit be discovered: this 
bop« baa not been realized and thepresent paper is therefore apparently 
« preliminary one. 



Hum and alumina with fluorine. 

A preliminary annotated check-list of the Cretaceous inrertebrati 
Texas. Uobekt T, Hill. (Bulletin No. 4, Geol. Sur. of 
Austin, 1SS<». 

This valuable publication reveals the great labor that has 
been bestowed by Prof. Hill, on the Cretaceous of Texas, )>y 
has been enabled to more than double the recognized thickne 
Cretaceous, and to lay down, in a preliminary way, the paleoi 
data by which all its parts may be identified. Not to mei 
early and fragmentary observations of Ricmer, Marcou, the 
brothers, and the paleontological determinations of Morton, 
some unproved generalizations were indicated, some of whic! 
in doubt, Prof. Hill has made the first systematic and cont 
search in the strata of that age in Texas. He demonstrated 1 
ence of the great unconformable Comanche series^ and alth< 
series is claimed as Neocomian by Mr. Marcou, and the lowe 
it as Jurassic, there is no question of its actuality and of 
that is due to Prof. Hill in elucidating its structure and its 
Minor details will have to be worked out in the future, an( 
cast their light on the disputed questions all the differene< 
likely to disappear. For the field-geologist in the Texas C 
indeed for every laboratory worker, this check-list will serve 
and reference of great value. The list proves evidently th 
Cretaceous strata in Texas are more recent than the Engl 
although some have identified Texas fossils with those that 
belong to the Gault or the Neocomian. 



RECENT PUBLICATIONS. 



1. State and Government Reports. 
First annual report of the geological Hurvey of Texas, IJ 
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dene in the division of eliemistry and pliysica, mainly during tlie fiscal 
year 1886-87. 72 pa^jes with pl«teB. ¥. W. CInrke. 

Bulletin of tlie U. S. Geological Survey, Xo. ?i6. Foasil wood and 
lignite of the Pototuat' fimiiatinn, tXl pages. F. H. Ktiowlton. 

Bulletin of the V . S. Geological Survey, No. 57. A Keolof-ical recon- 
naisannco in BOuthwesteni Kuneas, 41' pagps. llol)ert Hjiy. 
2. Prdceediiigt of Scientific Socielift. 

Traiisai'tions Kansns Academy of Science, vol. -\ii, |>art i, ISHIt, con- 
tains proceedings of lw«nty-xecoiiil aunuiil RCHsiou ^Xcitcx on tlie occur- 
rence of gold in Montana, J. U. Mtfud; On magnetic di'cliiiiition in 
Kanf^as, V. O. Marvin; Artcsiiin wellx in Kansas, and the causes of 
their liow, Robert Hay, F. G. S. A. ; Some Kansas mineral waters, K. 
H. S. Bailey ; Barite and aH8o<?iatei] mineral)) in tlie conpretiuiinry rockw 
of eastern Kansas, K. H. S. Bailey and R. K. Slosson, (abstract). 

The proceediiiKS "f the acailemyof Xatnral Suiencos of Philadelphia, 
Jan. -Marcb, 1^00, contain: Pea-like jihosphorite from Polk Cc. Florida, 
Edward Goldsmith ; DisCributinn of color markR in the Pteropodidae, 
Harrison Allen, M. I).; Fossil vertebriites from Florida, Jog. l.cidy, 
M. D. ; Sotes on the ([enesis and homons of serpent iiii-si if southwest- 
ern Pennsylvania. Tiicodore U. Hand ; Geolngv oi artesian wclln at 
Atianlic City, N. J., Lewis Woolman. 

3. Ffiprri in .Sde'itifir Joiirnah. 

Am. JoiiT. Sei., Jnhj No. Southern extension of the Appo;iiattox 
formation, W. J. McGee ; Notes on the minerals occurring near Port 
Henry, N. Y., .1. F. Kemp ; Occurrence of Goniolina in the Comanche 
aeries of the Texas Cretaceous, R. T. lltll ; Development of the phell 
in the genus TornoeerrtsHyatf, C. li. Tleechcr; FayaliU> in llie Oljyid- 
ian of Lipari, J. P. Mdings and S. L. I'enlield ; Selenium ami Tellur- 
ium minerals from Honduras, E. S. Uana and H. J.. Wells ; Coiinellite 
from Cornwall, Kngland, J^. L- Peiifield. 

Am. S'lliiniliiil, Xor. A'o. ChariicCer and distrilmtion oi the t-'crn'ra 
of brachiopoda, Chas, W. Kolfe. April Xo. On the breecialed char- 
■cterof the Ht. Louis limestone, C. H. Gord.m, Ju.,^ Xo. The ]••■!■■ 
Bistence of plant and animal life under i-han^in'.: cfimlitlons of environ- 
ment, Persifur Frazer. 

OttauaXaliiratiil.ifa'i Xo. On some ot llie larger unexplored re- 
gions of Canada. G. M. Dawson. 

Can. Record of Set., vol. I V, .\'o. !■. Note ot a fossil lisli and marine 
worms in the Pleistn<ene nodules of (Jrecn'.Treek on tl e Oitaua, .1, 
W. Dawson ; Notes ou giilhite, seriientine. garnet and other l'an:idian 
minerals, B. J. Harrington; Scolecite from a ('anadian iocaiitv, ,1. T. 
McDonald ; On Asbestus, &q.. J. T. Mc Donald ; Lower IlpIde.i.erL- tor- 
malion of St. Helen's island. Wm. I Wks. 

4. Ej:cer,.U and indirklwil p-hllcati-w. 

The dynamic inrtuences of evolution. Wm. H. Dall. [Head betori' the 
Biological Suciety ot H'a3hini;ton, Mar. Sili, is;i0.1 



of California. Insular floras* C 
etate mioeralogist of California j 

rescript ion of Home new genera an<l species of Echinodermi 
the Coal Meas uree and sub-Carl on ifeious rocks of Indiana, 
and Iowa; hy S. A. Miller and Wm. F. E. Gurley. 

The rivers of northern New Jersey, with notes on the clas 
of rivers in general, by William Morris Davis, delivered b< 
'^National Geographic Society" at Washington Jan. 24, 1890. I 
in the ** National Geographic Magazine,'* Vol. ii. No. '2. 

The geographic development of northern New Jersey, by 
Morris Davis and J. Walter Wood, Jr., (from proceedings Bo 
Nat. Hist Vol. jlxiv, 1889). 

On some of the larger unexplored regions of Canada, by G. 
son, D. S., F. G. S. extracted from the Ottawa Naturalist, Ma 

On Cambrian organisms in Acadia, by G. F. Matthew, M.^ 
Roy. Soc. Canada. (Read 3Iay :», 1889.) 

The Iro^iuois Beach, a chapter in the geological history of 
tario, by Prof. J.W. Spencer, M. A., Ph. D., P. G. S.,Trans. 
Canada, (Communicated by Dr. T. Sterry Hunt, May 5, 188? 

Notes on the geography and geology of the Big Bend of the ( 
by A. P. Colemn, Trans. Roy. Soc. Canada. (Communicatee 
M. Dawson, May 15, 1889.) 

5. Foreign Publications. 

Die tertiiiren Bilduugen des Kreidberges bei Lunenburg 
Htuincke. Jahr. d. nat. wissen. Ver. f, d. Furstentum I 
XI, I888-I889, S. 91. 

Mittheilungen aus d. Min. Inst. Keil, Bd. 1, Heft 2 
Bemerkungen iiber die Gneisse im Granulit des sachsisc 
gehirgCH, K. Danzig; Ueber den Wiesenkalk des Farlw 
Nindorf Betrachtungen fiber die Art und Weise,wie die Gei 
gel Norddeutschlands zur Ablangerung gelangtsind. II. J. I 
rin Ne^xfomgeschiebe aus dem Diluvium Sohleswig-Hol 
^t/illify. 

Di*' <.*onrhylien des Losses am Bru<lerholz bei Basel. 
•'-II v.,f Gpsell. Basel, 8 Theil. 3te8. Heft). 




Recent Publications. 12' 



Anaaal report of the Department of Mine!<. New j-oiith Walre, for 
l85^. Polio. 233 pp.. mnny maps and [>late$, SjrJaey, IS39. 

Oeologicnl features &nO mineral reiiuuri-e.'t, Maukiii ilistrii-t. (Jueens- 
laiiJ. R. L. JBok. 

< Geological obaervations at the henils of the Isnacs, the Sailor and 
the Bowen rivers, Queensland. R. L. Jnck?. 

Rejiort on the Sellheim silver mines and siirruuiiUin^ district, 
Qaeenland. R. L. Jucks. 

Kleine .Mitth. ana min. Inst. Univ. Gieaacn, Xo. 6, contains : Xetie 
Funde von Mineralien, Geateinen and Vt'rjteinerun(ien aus der I'mge- 
gend von Gieiisen, .V. Stren^: Bemerkun>:en iiber den Mehinophloiiit. 
A. Streng; Kineneue LimalalaausdcmoligociiDdes Mainiter Bcckens. 
G. Greim ; Ueber eine eigenthumliohe S.~iulenhildun)i; im Tageban des 
BrauDBteinbergwerkii in der Lindner Mark bei Giessen, J. I'hl ; I'eber 
Regentropfenspuren ebendaselbst, J. I'hl. 

Zeilschrilt der Ge^iellaehaft tfir Krdkunde zu Berlin, erstes hott, no. 
U5, "DerlsthmoB von Korinth,'*eineKeoloifi*.-h-gi'oirraphi8che Mono- 
grai-hie, von Dr. Alfr,-d I'liilippson. 

.^nnaiea de In Societe Geologiqiie de Beltriqui?. tome seizi<'me, 1S.'^S- 
188!), contains : Etude sur les il.'-pota gypseux .'t pypso-saliiiTiens, M. 
Cli. l>e La Vallee Pousain. Etnde geologiiitu' des Ginements de Phos- 
phate de Chaox du Cambn-sis. X. Ptanier: Sur lea allinites des genres 
Favf^ites, Enimonsia. Pleurodictyam et Michelinia A Tod'asion de la 
description d' une forme nouvelle de Favositide dn calcaire carbonifere 
sup^rieuT, Julien Fraipont; Ktude siir la stratigraphie souterrahie de 
la panie nord-ouest de la province de Liege. Henier Malherbe ; Xote 
Bur les niches crietnllineeirecneillieB dans lesdrpiits detranapurt.Gittit'^s 
dans la partie m^ridionale do limlmnrg hollandais, Aiph. Krens. 

Foldtani K<izl6ny, Jan. — Mar. IsiK). (Geologische Mitlheilungen.) 
ZeitscfariltderVngarischen geologischcn Gesellscbiift. Hedij^irt von Dr. 
Moriz Stanb. Bndaiie^t. Enthalteud Paten zur Geologic des Bakony jii 
2 Abb.) Dr. F. Schafarzik; Beitr.'ige ziir geolo^ischen ReBchalFenheit 
der Umgebnng von Munkiics (m. 1 Abb.>, Dr. J. Sziideczky: Beitrfi^a 
inr fossilen Flora der I'mgebung von Munkiics .m. 1 Taf.) M. Ptaub ; 
I'eber das geologisi'he Profil des Sclierunitzer Kaiser — Francipoi P>b- 
Sloliens ;nj. 1 Taf.) ; Zur Geologie des njebel-Bn-Knrnein in Tunis (m 
1' Abb.), J. Janki'i jun. ; Kur/.e Uiihersichl dor in der Zone des sieben- 
bfircisL'ben Erzgebirges von Z;im bis zum Ompolvthale erforsi'hten 
Hohlen, G. Teghls. 

Annual report and proceedings of the Belfast Naturalists'Fleld C'hib. 
IKMHiO, Series ii. Vol. in. Part ii. contains the following papers : Re- 
port of a committee of investigation on the iiravels and :is8>>cinted 
)«ds<>f t'urran at L.irne, by R, Lloyd l'rar;rer; A c<.inlributi>in ti> tlie 
(■ost-tertiary fauna of Ulster, liy R. Lloyd Prxteger. 

Festschrift zur Feier des fiinfnndzwanzigjlihrigcn Besteliens d^s nat- 
urwiBsenschafllichen VercinszurBrenien. Abhnndlungen herausge^f- 
ben Tom naturKissenscUaftlicbcn Vercine zu Bremen. Bund Xl.llt'fi 1, 
mit l(i Tateln. l.-iSft, Heft l", mil 4 Tat. IWH), 



Notes on the serpentinouB rocks of Essex Co., N. Y. trom sq 
shaft 26, N. Y. city, and from near Easton, Penn., Geo. P. 1 
(Smithsonian Inst Proceedings, Vol. xii. No. 783) ; Preliminary 
on the fishes collected by the steamer Albatross on the Pacific ( 
North America during the year 1S81>, with descriptions of twel 
genera and ninety-two new species, Charles H. Gilbert, (Smith 
Inst. Vol. XIII, No. 7}>7.) 

Bulletin from the Laboratories of Natural Historv of the Stat( 
versity of Iowa, containing : Some new species of paheozoic fos 
Calvin ; The Loess and its fossils, B. Shimek ; A new species o 
water mollusk, B. Shimek, and other papers. 



CORRESPONDENCE. 



Genesis of the Arietid^e, by Alpiiets Hyatt. Smithsoni 
tributions to Knowledge, No.673, 4to text, 238 pp., five folio tat 
14 Plates ; Washington, 1889. — Professor Hyatt begins his pr 
saying: *'It is a common mistake to designate my classific 
embryological. It will be found by those who read these pag 
the whole life of the individual, and all its metamorphoses, hi 
deemed essential standards for the estimation of afi^nities. 1 
degradational metamorphoses of old age are used as chara< 
of value in the generic descriptions ; it is properly speaking 
logical classification." (Loc. cit. p. vii.) 

The mistake is due to the long and careful studies of profess 
on the eml)ryology of Cephalopodes in general and of the Ai 
in particular, and by the late professor Louis Agassiz sa; 
Hyatt was working out the embryology of the Ammonites. 1 
a misuse of a term teo long employed for all the work of claf 
at the Museum of Comparative Zoology, and whith has beer 
to designate briefly the starting point of the true ontological a 
-1 -i««o;flr>af inn so well advocated by professor Hyatt. 



^H 
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homme do genie, stoiqiie et deBinteresse" »h he is called by Geoft>oy 
Saint-Hiliure, prc^iented Iiis doctrim; of iirogrcsHion, wlikh n'lis so 
much in iidvance of the sUtnUard of his time, th»t it iMik more tliau 
half a century for it to be truly aiipreciateil at iUt rcul value ; it was uot 
until afler the publication of the "Origin of fipeciea" by Charles Dar- 
win, in September, 18.)9, that the grand jrei-eroliziitions of the French 
naturaliHt begau tu be thought of by tlie Jiew generation of naturalisis ; 
and now it is a true triumph for his loni; neglected doctrine of varin. 
tion, to see a school, with such repreaentativea as professor E, ]l. Cope, 
Dr. A. f?. Packard and professor A. Ifyatt. appropriately called ''the 
Seo-Lamarckian." 

The author of the "Philosophie ZooloBi(iue,"of the "'Flore francaise," 
of the "Histnire nalurelle des Animam aatiti vertcbres" and of tbe 
"Cinjuilles fowsiles des environs de Paris," Jean, Pierre. Baptiste, An- 
toine lie Monet dc Lamarck, after bein^' neglected for so many years, 
and having his reputation shoihiwed and almost totally ohscurcd by 
George Cuvier and his school, comee out again, thanks lo the careful 
researches of a new school, which strank-e to say has been educated and 
trained by one of Cuvier's most illustrious pupils, J.ouis .Agussiz. It 
is a new example which ehowA how useless are all the opposition and 
neglect ol contemporaries and adversaries, to views based on facts 
rightly observed and interpreted. And it i.saiireatapct'tai'le to witness 
now the rehabilitation of a naturalist, who, if lie had done nothing- else 
but hip splendid work "Lea Animaux snns vertcbres" haw left a repu- 
tation second to no one ; but whose far seeing and far reachini; pliilos, 
ophy of gradual and insensible evolution uf species, places him in bis 
right place as a naturalist of genius among the foremost great thinkers 
as well as great observers. 

The first part of professor Hyatt's memoir, will attract the attention 
of all zoologists and will have undoubtedly a strong infliience on yi<uni: 
American observers, as a rare example of close reasoning, based on a 
great many facts well studied and carefully reiwrded. To be sure it is 
the part most open to criticium, ou account of its iheoretical leaning; 
but it is written with such candor, and the conclusions are so fairly 
• Irawn, that it will remain an :i precious ac<)uisilion to our biological 
knowlod^'e of a family of iiighly organized invertebrates. 

The second part, "Cieological and fauna! relations, "is addressed to 
■reologists well trained by lung practical researches in tlie field of the 
lower and Middle Lias. -VUhoui^h professor Hyatt Kays that "his re- 
searches where conducted almost wholly iiiMuBeiims,"he made himficlf 
well ac<iuainted,not only with all the stratigraphy and practical work hi 
the field of local geologists, but he studied carefully tlii' beds of the 
■lurassic and Triassic systems in several of the classical areas of sonth- 
ern fiermany and eastern France ; and it is to his practical knowledge 
that is due the great value of his "Itemarks on faunal relations." I 
would call attention especially to what follows: "That the North 
American assemblage of species liaa a distinct faciei of its own, and 
ought to be separated at lea^^t provisionally from the South American 



Professor Hyatt instead of using the terms ui«rr«u<HM»y 
Earope and Russia for the homozoic band of the Jurassic per 
by the late Melchior Neumayr, the celebrated and much regret 
fcHSor of paheontology of the University of Vienna, in hii 
*'Ueber climatiscbe zonen der Jura, etc.,** has adopted the nc 
ture of tropical, temperate and polar homozoic bands. C 
Neumayr 's names are not well appropriated to the homozoic 
the Jurassic period in America ; only the terms of tropical and 
ate are objectionable, because the tropical of the Jurassii 
encroaches on the actual temperate to such an extent as to aE 
almost entirely the term temperate as it is understood in our 
time ; and it is more appropriate to use the terms central ir 
tropical f and neutral instead of temperate, on account of the vj 
in the limits of those two bands in the Jurassic time when a 
with the present physical conditions of the world. 

Hyatt thinks that some of the basins in the Lower Lias per 
capable of evolving new fofms ; and he named them **Aldainic 
because they were centers of origin of new series, and their fa 
called '* autochthonous.** He had arrived at the important " 
the beginning of theArietidte was in the northeastern Alps ;the 
Germany was peopled by chorological migration, and then t 
of the Jura and Cote-d'Or. Thus a zone of autochthones, or 
nic band of basins, were formetl running to the westward. T 
south of this zone all faunas seem to have been residual fauns 
cit., p. 89.) 

After reviewing all the observations regarding the proba 
and migration of his sub-genus Psilocera«,Tma?goceras,WH'hi 
Schlotheimia, Vermiceras, Caloceras, Arnioceras, Coronice: 
siseraw, Asteroceias and Oxynoticeras, professor Hyatt has i 
condensed all his facts in most interesting tables of the ge 
the Arietida*. Table i, for the fauna of south Germany ; tabl 
fauna of the Cote-d'Or; table iii, fauna of the Rhone basin 
faima of Kngland; table v, fauna of the province of centra 
and taV)Ie vi, fauna of the province of the Mediterranean. . 

ThoMp -j<'nealo>;ic tablos are the result of an immense amou 
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dnring the last twenty years. The tendency to use such cxprcHsions, 
vhich after ull is nothing else, on the part of those who enipluy them, 
than an admisBion of their inahility to arrive at the exact geological 
and chronological age of a certain amount of strata, in miachievouB in 
the extreme, hei'aiise it introduces into a Bcionce, which cannot exist 
without the most perfect chronology, a eenso of uncertainty c 
to the good and proper understanding of all that relates 
development, evolution and ^'eological age. 

The following paragraph is most interesting on account rif its precis- 
ion and ita well balanced classification : ''The iimnionoidn, therefore, 
according to our views, ore not Uivisilde into two grand diviHiimH, liut 
have six sulwrders: the Goniatitiuic, o( the Silurian, Devonian, Car- 
boniferous, Dyas, and TriiiM; the Clymenini>- of the Devonian; the 
Arcestinii' of the Dyas and Trias ; the Ceratitinic of the Dyas nnd Trias ; 
the Lvtoceratinit' of the Trias, Jura and Cretaceous; and the Am mo- 
nitin;e of the Triai*, Jura, and Cretaceous." {Lor. cil. p. 7.) 
According to Hyatt's view, two of the suborders of Iho animonoida 
are special and characteristic of the Ii_vaBand Trias, a ri'snit com- 
pletely in harmony with professor Hnxloy's opinion of the Vertetirata. 
It is most important to see such palcontolo^ical observers oh Huxley 
and Hyatt agree in placing the separation between the pahcozoii- and 
the Mesoxoic below the Dyas, as it has always been advocoted and 
maintained by all practical geologists. 

The divisions used by iirofessor Hyatt for the Lower Lias. arc cxcelli'nt 
and very complete, beginning with the Cone-bed of Quenaiedt, and 
extending from the Planorlti.^ l>eds to the Raricostatus l«dt. He 
has carefully avoided placing the Khetic in tliK Lias, leaving it in the 
Trias, which is its pr<.>per place according to stratigraphy, lithology 
and a well balanced pal:iiiutology. In fact all the gt-olodcal clas^ili- 
cations used by professor Hyatt, show {irecision and di^crimiciation 
seldom ei|ualled in a paleontoloincal work and which recall most hap- 
pily the great geological wisdom of Uarranile. 

The third or last part of profi'ssur Hyatt's memoir is the most eMen- 
iive, covering almost half of the volume, from page 1^(1 t'> p. 21^1 ; it 
is devoted entirely to practical paheontnlogy. giving the "'IVflcripli.ins 
of genera and species of Arietidie." He begins witli thf ''Karlicai 
Ptocf first, or Psilocerau branch with the genera Psil-icoras and 
Tmiegoceraa. then come the second branch with its Wii'hnemcerai< and 
Schlotheimia, then the third branch with its Ca)oceras and Veniiiceras, 
then the fourth braiicb with it.s Arnicoceros and (.'oroniceriis. then llie 
filth branch with its Agassiceras and Asleroo-ras, and liiially llie sixth 
branch or Oxynoteras. 

All the species described and figureil arc Kuropean with Ihi' excep- 
tion of Calorcra4 ne'i-'urri/i Hyatt, fnim near C'crro dc I'lisci, I'.tu ; 
Catoterot ortoni Hyatt, from Tingo, near fliacapoyns. niTtlnTn Pirn ; 
Arniofenttt turaitunum Hyatt, from near Voliano. Xev^ida ; and Ami- 
oeera* hainMdti llyait, fi^mi Humboldt county. N'eva-la. which .''how 
beyond any possible doubt the existence of the Lower Lias in West 



the genus Ammonites oi i>ru|$mvtc, *.*^ ^ ^ 

nites, Orbulites and Planulites. Sowerby in his **Mineral c< 
of Ureat Britain," 10 vols. 1818-1829, divides the Ammonites i 
sections, aocor-Unir to the forms of the back. Von Buch 
great sajzacity saw that the lobes of the chambers of the si 
regular arrordin^ to species ; and combining the forms of the 1 
the exterior ornaments of the shell, he was led to divide th 
nites of Lamarck into nine ^reat series called by him Arietes, -i 
etc., etc. He bo^an his paj>er of 1820 : '\Sur la distribution d 
nites on families (/I ?<?i. »Sc. JS^a<., vol. xviii, p. 417, Paris), 
that ''probably all the Ammonites can easily be classified ini 
families, and that lie found such an arrangement at the Muse 
University of Basel (Bale), Switzerland, under the directior 
Marian. *' During the years 1825-27, von Buch worked at h 
cation, ])elieving that he was the only paleontologist interes 
question ; when to his great surprise, during a visit at the ^ 
Bale, he saw all the Ammonites classified by professor M^ri 
ly in the same order that he had arrived at in his own collect! 
lin. At first he thought he had been betrayed by somebody, 
minutes of conversation with Marian dissipated all his suspi 
Merian with a rare modesty and disinterestedness, not oi 
claim any right of priority or even of equality in the discovc 
relinquished all thou^rht of even saying anything about it; 
Buch had not stated the fact in his paper of 1829, it would ha 
ed unknown. From that dav von Buch and Merian be* 
intimate friends and every year von Buch used to visit M^ri 
least, often twice and even three times. 

The Arietes or"LesBelier8'*in French, are so well define< 
lines consecrated to their diagnostic by von Buch, at p. 418 
that nothing has been changed in that family ever sine 
paleontologists from d'Orbigny, (^uenstedt, Pictet, Oppel t 
Mojsisovics and Hyatt; and even his first saying that all th 
thatfimily belonged to the Lias, has been confirmed I 
Hyatt, who-e exhaustive monograph of Arietida' shows then 
in the Lower Lias, with only two species of Oxynoticeras j 

'^ t>....i. .~,,■,.^.tnil nnlv pii/ht Species of 
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The pAper is not only an honor to ita author, bat even more it is most 
creditable to Americaii paleontology that such an important memoir 
haa been worked out and publUlied in America, on material mainly 
collected and derived from Europe. It is a rare and most valuable 
contribution to the paleontology of the first great group or base of the 
.lurassio HyBtem, Only it ia ao profound sindit requires uuch an amount 
of special knowledge to understand all tlie meaning, reunoning and 
ronclusiona of tlie auttior that it is doubtful if a aingle person in 
America, beside»t professor Hyatt, is able to read critically every part 
of the ''Uencsis of the Arietidie." Certainly the biological part is ac- 
cessible to all zoologists and will be mucli appreciated, more especially 
by the young generation of American obBOrvers; but tlie geological 
part can be understood only by those who have studied with detail the 
McKoKoic faunas anil the stratigraphy of Dyas, Trias and Jura in cen- 
tral Europe, and the number of such American geologists can easily 
Ih) counted on the lingers of a man's hand. 

In Europe the work of profesMor Hyutt will exercise tlie most bene- 
ficial influence, and we know,alreaJy it is highly estimated by all the 
AURlrian, Itelgiaa, English, French, German, Italian and Swisn 
observers, who have devoted themselves to researches of the same sort. 
And although their number is necessarily limited, it is sulTicient to 
reward professor Hyatt for his great effort in his work of progress, 
for hia last pabtication has placed him in the front rank of paleon- 
tologistB. J. M. 

Cambrtdsr, Man., 15 May, 1890. 

Os tiiaSAMs"LinBKNTiA!i." — In the April number of the Gbolouibt, 
(pp. ltt7-20O) Prof. C. H. Hitchcock refers to a paper of mine in the 
January niimlier, np<in the use of Laurenlian as applied to a Quater- 
nary terrane. On page 197 he says: "It is to be regretted that Mr. 
James did nut examine my reference to the publication where Mr. 
Desor proposed the use of the name Lawrentian." Unfortunately 
Prof. Hitchcock does not refer to any paper of Deaor'a where the word 
"Lawrentian" was used, either in his report on the Quaternary 
(Amsricak Gbolouist, vol. 2, p. 3ai), or in the Report on the Geology 
of Vermont (vol. 1, p. 157.) I am glad to know, however, from the 
font note reference in his article where and when the name was first 
used. Ab far as the origin of the name in concerned, there can be no 
queeUon but that Desor derived it from the St. Lawrence valley, 
where the deposits were first studied. 

On page 200 Prof. Hitchcock says, that "Mr. Desor disci ai ma the 
origination of the application of the term Lawrencian." [Lawrentian.) 
It ahouM be rememlwred, however, that the report in the Proceedings 
of the B-atrm Kociety of Natural History was not written by Desor 
hiiiiaelf, Imt by a tliinl person. We are, therefore, hardly justified in 
MCecpting eitlier the language or the spelling of the term aa that of 
Deaor. But, however this may be, in other phueB Desor did claim to 
be the anthor of the term, and in these papers it was not spelled Law- 



it could be appiieu uu *m ^, ^ , 

be used for the crystalli rocks as designated by Logan. 
the term "Champlain'^ can hardly be used. It was clear 
ed by Emmons. 

I take this opportunity of correcting two errors in the 
my paper: page 30, note 2 read 185 J for 1859; page 31, not 
9 for vol. 19. 

Joseph 

Washington, D. C, July i, 1890. 



PERSONAL AND SCIENTIFIC NEW 



Prof. C. H. Hitchcock is on a visit to Mt.Whit 
party of excursionists. In July he visited the 
islands, Caribbean sea. 

Princeton Scientific Expedition. A Princet 
tological party composed of Profs. W. B. Scott, V 
Mr. John Eyerman and six Princeton undergraduat 
Princeton the latter part of July for a trip througl 
river country of Nebraska and Dakota. Mr. Eyeri 
pects to explore in south-western Colorado. 

The Rocky Mountain Club, which was organi 
year ago at the University of Michigan, has been 
as to include other northwestern institutions, and 
ship now numbers about ninety. Its purpose is 
examine, with such care as the objects of the club 
points of scientific and popular interest in the F 
tains. Its second annual excursion, under the pu 
A. Winchell, occupied two weeks in the latter 
leaving St. Paul on July 14. 

The Menage Scientific Expedition to the F 
LANDS, started from Minneapolis July 22nd and w 
two vears on the Islands making collections for t 
' --'^ -v>»f r^f Kntural Sciences. This expeditio 
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A SKETCH OF RICHARD OWEN. 

Bt H. H. WiHCHtLL, Mlnnespolii. 

Richard Owen, whose sudden death occurred at New Har- 
mony, Indiaaa, March 24th, 1890, by accidental poieoning' 
was the youngeat brother of David Dale and Robert Dale Owen, 
and was associated with them in many of their undertakings. 
He participated in some of the early geological surveys, partic- 
ularly in that of Wisconsin, Iowa and Minnesotft, and that of In- 
diana. He had long been known extensively ae an author, teach- 
er, scientist and Boldier. He was born Jan. 6, 1810,at Braxfield 
HoQse, Lanarkshire, Scotland, and was therefore at his death 
somewhat more than eighty years of age. 

Dr. Owen received a training similar to that of his brother 
D. D. Owen, namely : tuition under a private tutor, later at the 
Lanark grammar school, subsequently three years (after 1824) 
at Hofwyl, Switzerland, where, with military drill and daily 
gymnastics, he acquired familiarity with French and Germnn, 
and made chemistry a specialty, then again in Glasgow a full 
course in chemistry and physics with Dr. Andrew Ure at the 
Andersoiuftn Institution. With his brother, D. D. Owen, he 

'The defttb of Prof. Owen was pecnliarl; distreaaing. A jug ot em- 
balioiiiK fluid was sent b^ mistake to a neighbor ol Prof. Owen (a 
merchant], labeled "medicated wat«r." Thinking it mineral water 
from some friend the two drank a small quantity, and its deadly qaal- 
ity was soon discovered. Medical aid was summoned, but Prof. Owen 
ancciimbed onder its effects, and died before midnight. 



was engagt;u, bx^v/v.^, 

stances having placed a considerable amount oi iau< 
grain, also a merchant steam flouring-mill in 1 
he conducted the same for seven years, and in this 
his former experience in farming in Lancaster coi 
and a three years service with his friend Dr. Wni 
Cincinnati, chiefly learning malting and brewing, 
plied him a valued and adequate preparation. 

Through the aid of his brother, Hon. R. D. Owei 
Congress, he was appointed captain in the IGth U. 
and remained seventeen months in Mexico, from j 
to August 1848, chiefly near Monterey, with Gen. 
charge of the provision trains. 

On returning from the Mexican war. Dr. R. Owen 
brother Dr. D. D. Owen engaged in a survey of 
Territory, and devoted the autumn and winter oi 
special preparatory training for the duties assigr 
1849 ; which duty took him to the north shore of 
ior and as high as Lake of the Woods, and consiste 
making the- barometrical observations, and the 
sketches, diagrams, &c, especially showing the 
trap upheavals, sometimes in basaltic arches of g 
A majority of the woodcuts in the body of the qua 
Dr. D. D. Owen (sub-report by Dr.Norwood) are f 
cil of Dr. R. Owen. 

Late in 1849, Col. Thornton Johnson (cousin of 
Johnson, vice president of the U. S.) who had 
Drennen Springs in Kentucky the "Western Milita 
on the plan of the U. S. Military Academy, offere 
the chair of Natural Science in that institution. T 
--^ ^ryA remained over nine years connected with 
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Col, Bushrod R. Johnson, The address was delivered at the 
request of the ladies of the Mount Vernon Association, in the 
cnpitol at Nashville and was printed in pamplet form under 
the title "Honor to the Illustrious Dead," While at Nash- 
ville he received (in 1853) his degree of M. D. from the Nash- 
ville Medical College after a two years' course. 

On reaching his home at New Harmony, Ind., he was imme- 
diately employed in the Indiana Geological Survey, and on tlie 
death of hie brother. Dr. D. D. Owen in 18(50, was ajipointod 
state geologist. He was still engaged on his 8vo. report of 
that reconnaissance, when he was offered by governor O. P. 
Morton the Lt. Colonelcy of the 15th Inda. vols, and accepted ; 
reading the proof of his report, in camp, May, 18G1.' After the 
battle of Greenbrier, \V. Virg., Dr. Owen was promoted colonel of 
the OOlh Ind. Vols., which he had enlisted, and remained with 
his regiment until Dec. 1863, participating in the capture of 
Vicksburg and Jackson, Miss, and in the Red River campaign- 
He was with Gen. Reynolds at the battle of Rich mountain 
and participated in the defense of the camp af Huttonsville. 
In the same regiment were Dr. Owen's two sons, as subordi- 
nate officers. The winter of lS61-()2 he guarded at Indianapo- 
lis -l.OOtl prisoners captured at Fort Donnelwon. In the sjiring 
of the following year he was ordered to Kentucky, and his reg- 
iment-was taken as prisoners of war by fien. Bragg at Mum- 
fordsville. Three months later they were exchanged. Although 
the regiment was paroled, Dr. Owen was not, nor were hii- side 
arms taken. On the contrary Gen. Buckner went out into the 
field where the regiment was guarded and thanked Col. Owen 
for his kindness to the 4,000 Fort Donnelson prisoners at camp 
Morton. Gen. B. R. Johnson, with whom he had been asso- 
ciated as teacher, and two students, then officers in theconfcd- 
erate army, whom Dr. Owen had often drilled, also called on 
biin. He was treated very politely by Gen. Bragg with whom 
he had become acquainted in the Mexican war. 

After the exchange he was ordered to the southwest and par- 
ticipated in the capture of Arkansas Post. His regiment lost 
quite extensively in killed and wounded in this engagement. 
He was with Sherman in the iirst attempt on Vicksburg, and 
afterwards at the capture of the city by Grant, July 4, 1S63. 
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been ordered to bring up and protect tne rear. 

Jan. 1st, 1864, fresh from Red river campaign, '. 
stood for the first time on the rostrum of the Indian; 
sity, Bloomington, where he labored for 15 years, en 
to infuse into his classes a love for natural science, p 
ly geology, biology and chemistry. During his'c- 
with the Indiana University he made geological i 
sances, in 1864, in New Mexico and Arizona, als< 
North Carolina, and in 1869 he visited Europe, and 
Asia and Africa.' 

^He was in Paris 15th Auk. during the centenary birthday 
of Napoleon the First ; in Athens during the visit of empress ] 
Jerusalem meeting the emperor of Austria and crown prir 
sia, all on their way to the opening of the Suez canal, 17 No 
reached Port Said 16 Nov. and saw the pageant of receptioi 
royal representatives of the different nationalities. 

The route taken, to reach all these places, was from Vien: 
itlDg Adelsberg grotto and obtaining a living Proteus (subsei 
served in alcohol, and now in the museum at Purdue 
down the Danube, thence over the Black sea to the Crimea 
geological specimens from Sebastopol, Balaklava, Simphc 
and back to Constantinople (picking up basalt on Bosphc 
Scutari) then to Athens where he saw nne specimens of the 
Hipparion and Rhinoceros from the Tertiary a short distn 
that city over to Smyrna with its tomb of Polycarp dating 
turies; the Island of Rhodes, still exhibiting the grs 
tions erected by the Knights Templar ; Syria replete with 
bible history ; thence to Egypt. He describes the pyrami 
as being entirely of Numniulitic limestone, of which 1 
specimen, now in Purdue Univ'y, while the pyramid nox' 
a syenitic rock for its entire base, and the Spliinx is scul 
sandstone in siiUf of Cenozoic age. 

Returning by way of Sicily, he ascended Mount Etna 
lavas of different periods ; in and around Naples he exan 
teresting geological records, such as mount Monte Nuov< 
of Jupiter Serapis. the Solfatara (bringing home from 
vents specimens of arsenic sulphide, etc.) thence Vesuv 
and Herculaneum ; thence through Rome and Florence, ( 
^ -'• ♦'^ i^onn. in the region of the Siebengebirge and 
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In 1874, Wabasb College conferred on Dr. Owen the degree 
of L.L.D. nnd in the dame year he was elected Grand Master 
of Indiana 1. 0. 0. F. and subsequently Grand Representative 
of that order to the Sovereign Lodge of U. S. He was also an 
honorary member of the New Orleans Academy of Science, 
also of that of N. Albany Ind,, and later charter member of 
the Ind. Acad, of Science. Deing a Fellow of A. A. A. S., when 
the Geological Society was formed, bo was enrolled as a 
charter member. He was elected (1872) president of Purdue 
University at La Fayette, Ind. but in conBer|uence of the delay 
in organization he resigned in order to accept at the Ind'a 
Univ'y.,in addition to retaining his original chair, the curator- 
ship of the Museum. The Trustees bad bought the large collec- 
tion of Dr. D. D. Owen, known as the "Owen Cabinet" and made 
many valuable additions, besides the necessary cases through 
purchases from the interesting establishment of Prof. Ward of 
Rochester, K. Y., giving Dr. R. Owen, genial occupation in 
arranging, labeling, etc. Unfortunately the museum was de- 
stroyed July 12, 1883 by fire some years after Dr. 0. left Bloom- 
ington, only a few of the type specimenB, which were in sep- 
erate portable cases, being saved. These have subsequently 
formed a part of the collection in the new museum. 

Dr. Owen remained at Bloomington from 1864 to the end of 
the session of 1879, having resigned in 1878 in consequence of 
impaired hearing caused by sunstroke. From that time he 
lived quietly at New Harmony Indiana, and on Jan. C, 1890, 
celebrated his eightieth birthday. 

Dt. Owen married in 1837. Miss Anne Neef, youngest daugh- 
ter of Prof, Joseph Neef, formerly coadjutor with Peetalozzi, 
and author of two educational works. Three children were 
the Lias, as several quarries exist i>i tlie iieighbortiood for obtaiaing, 
in that formation, a hvdrtiulic limestone. Br. O. ctati's tliat after they 
have carted and dumped along the margin, eay of a. ten acre field, all 
the soil, and have qaarried and removed all the available hydraulic 
limestone, tber then return the debris and finally the soil. He saw 
good crops growing on (ielils tliuB treated. 

While traveling in Palestine, Dr Owen obtained at the Sea of Gali- 
lee, trachyte, amygdaloids and other volcanic rooks ; also there and at 
tfie Drad sea the evidences of earthquake aition were very striking. 
He published in "The Holy Land" (a quarterly journal,) some of these 
' " ' "' ■ ■ >j>he9 
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conTulriona, the Jordan emptied its waters throueh a valley Still trace- 
able from the Dead sea, past Petra to the gulf of Akaba in the Red 



study of natural history, which he loyeu dv w«**, 
name of Owen Hall, in his honor. **The older 8tud< 
University remember him with great respect. One 
his eminent success as a teacher was his knack of 
young men. His idea was that young men of c« 
should be taught self-government, and that part of tl 
ment of discipline might be left to their own manag 
der a code formed by themselves and approved by th 
Dr. Owen was a member and deacon of the Pr< 
church. 

Throughout Dr. Owen's works he evinces the spiri 
cere lover of and seeker after truth. His address 
students of the University, his communications to t 
ieal literature of his time, no less than his unostent 
dustry and his simple and consistent christian lif 
the devout spirit with which he carried on all his 

Although the literary work of Richard Owen was 
multifarious, yet he did not seek the more exclusiv 
channels of publication. He desired to reach a wide 
and produce an immediate impression. His papei 
found in educational journals, in some of the New ^ 
bany weeklies, in stray pamphlets and in some of 
scientific serials of the United States. One who wi 
at the Kentucky Millitary Institute gives a glimpse 
dustrious life he spent there in the following wordi; 

**I studied geology, natiual historv and chemistry un< 
also taught German and SpaniHh. and instructed in fencii 
ionally in darning, and did part of the drilling in militar} 
wiis always busy, — going to his room one ^vouId limi hiu 
painting and drawing, and he was very good at that.*" 

It is due to a life of so many years of labor, tha 

1 - u..,.. ,•„ ^ n-ir)re detailed category, of f 
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1846. Deacriptions and drawings, from microscopic obEerva- 
tionsof the FlyingWeevil,a troublesome wheat pest in Indiana, 
Albany CtUtivalor, July and November (see also Jteger's Life of 
North American insects, p. 185), 

1849. In his brother's quarto report on Wisconsin, Iowa 
and Minnesota a chapter, with a map, by R. Owen ie descrip- 
tive of Pigeon point, Minnesota, 

1857. Key to the Geology of the Globe, with numerous orig- 
inal maps and diagrams, A. S. Barnes & Co., New York. 256 
pp. 8vo. 

1862. Report of a geological Reconnaissance of Indiana 
(David Dale Owen, State Geologist,) By Richard Owen, princi- 
pal assistant, now state geologist, pp. 368. Roy. octavo. 

1864. The rock salt at New Iberia, Louisiana. Tninsorliims 
of the St. Louis Academy of Scieiici', vol. ii, p. 250, Sep. 1864. 
(copied in .4iji. Jour. i'c/. vol. xl, (ii), p. 120. 

Various articles in the A'eiw York Tnbiiiie, Tndiinifijioli'x Jonniol 
and fnih'dita /'«r(/WT/' calculated to popularize science. 

1864. Dr. Owen this year made a geological survey in New 
Mexico and Arizoiin, his report being printed in octavo pamph- 
let, (Report on Ikr. mines of New Mrxiai, by Profs. Owen and E 
T. Cox, Washington, 1865, 60 pp. 8vo.) A similar survey and 
report were subsequently made in North Carolina. 

"A western glance at eastern scenes." A series of 15 letters 
in the Eirnnseille JoiiriKil [Ind.] giving details of his foreign 
travel. Other letters were publi9he<l in the Xrw York Trihi'ne 

After leaving Bloomington Dr. Owen prosecuted his re- 
searches in physical geography and seismism. Hin papers are 
found at various dates in the reports of the Aiwrimn AK^oa'n- 
lion for the Ade'iitcemcnl nf Sa'cnre, iit the fyrie}illjir Awcrie'iii. 
and the American Mclcoroloijic'il Journal. He also published 
a series of papers in the ■Soulltircslcrn Jtiurunl of Kdncitinn, 
(Nashville), detailing some observations not found in works 
on physical geography. To these he gave the title : "Aids to 
the study of Geography." 

He competed for the prize of 25,000 francs oU'ercd by the 
king of the Belgians for "The best system of popularizing 
geography." Of sixty competitors Dr. Owen was onr of four 
to receive honorable mention, the prize being awarded to a 
German professor. Among the recommendations made in Dr 
Owen's essay was the employment of relief maps, .'since he 



He also sent eigtiiy-nv© un^iucu um»^ ^ 

relief map of Europe, in four pieces, was colored 
from the map of Sir R. I. Murchison, and was 
size, viz : about 50 by 42 inches. After the award 
els, maps and diagrams, etc., were presented, 
American minister at Brussels, judge Lambert 
**schola8tic museum," in which, according to 1 
Journal" of 15 Nov., 1887, they occupy a spec 
Due acknowledgement was made by the Belgian 
education. 

Dr. Owen also communicated a paper to the Be 
of the International Congress of Geologists, for whi 
ed the cordial thanks of the president, Sig. Capel 

Notices of Dr. Owen's vorks may be found in I 
Dictionary of authors," also in "Appleton's ( 
American biography ;" but a brief summary of 1 
and conclusions on dynamical geology may n 
place here. For details on these, and simila 
reader may consult the Proceedings of the Americ 
for the Advancement of Science, at the Indianapc 
Boston, Cincinnati, Montreal, Philadelphia ar 
meetings ; also the Polytechnic Review, New Yorl 
cember, 1878; Journal of the Franklin Institute, 
Scientific American, March 29, 1884, and March ' 
western Journal of Education, (Nashville), five ni 
February and December, 1888, and the America 
Journal, (Ann Arbor), Sept., Oct., and Nov., IS 
and Nov., 1887 ; Nov. 1888 and Jan. and April 1 
the latest of Dr. Owen's scientific publicat 
prompted by an inquiry of the writer on the mn 

1-1 ♦ /^/^^-rinnfivillo. Minnesota, ^ 
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itB crust, consequently they deal with earlier refrigeration, as 
-well as later eeismisin. 

1. The fundamental idea, partly BOt forth in the "Key," and 
more elaborated in later publicaltons, was that the present 
configuration of land and water was to a considerable extent 
prefigured and determined during the earlier crust consolida- 
tion. Thus we may trace two vertical great circles, at right 
angles to each other; one passing, in the eastern hemisphere, 
through the Caspian sea, and, in the western, along the Cas- 
cade range, the other through Greenland and Japan. They di- 
vide our globe into four equal segment8,eftch embracing a double 
continent: (a)Europe Africa, (b) X.and S. America, (c.) Asia 
and Australasia (d.) N. and S. Oceanica. Great continental 
trends form, with this meridional segmentation, angles of 
about 24°. This primal arrangement does not conflict with 
aubsequent important changes in the position and form of con- 
tinents, within those bounds. 

The above described segmentation, as well as* the continen- 
tal outlining, seems connected with the two great movements 
of the earth : one, th.it of daily axial rotation, chiefly influenc- 
ing or promoting symmetrical vertical, meridional, segmenta- 
tion (elevation and depression); the other determining the 
coast trends and outlines, whiehin theirangulardivergence of 
23°-24°, from the meridian, indicate a connection with the an- 
nual revolution of the earth in its orbit, inasmuch as they arc 
perpendicular to the plane of the ecliptic, and hence remotely 
connected with solar influence; as well as being probably 
affected (in the early history of the planet, when partially fluid 
interiorly) by lunar tides. 

2. Dr. Owen showed later that the eastern trends of the five 
continents (Asia, Africa, S.Araerica, N.America and Oceanica) 
are 72* (=3x24°) apart, if we include as a continent, sinking 
or rising Oceanica, and that a radius ofV°(=36°) nearly de- 
fines the continental bounds, and passes usually through Cen- 
ozoic areas. 

3. He called attention to the greater prevalence and enlarg- 
ed areas of later geological formations, as we trace southerly 
divergence from the more restricted, northerly Archean. 

4. He claims to have demonstrated that the European Alps 
near Monte Hoaa, constituted the pole of the land hemisphere, 
being intermediate between the equator and its pole, between 
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netic system by which the magnetic needle for mid 
-Africa, diverges ecjuidistantly west to Boothia F 
al)OUt 333 vears, east to northern Siberia. 

5. This seismism has been, and still is, most rec 
mitted along the strike of rocky elevations, notabb 
ranj^es such as the Andes and Alps, usually in grea 

6. Dr. Owen suggested that the elevation of lane- 
molecular activity in some form, and conseq 
motion, energy which remotely is derived (in our st 
from the sun ; the motive cosniical origin, not only 
but of the stellar universe, being the result of the p 
tic, creative impulse. 

**The chief new scientific fact which was brought 
work, judging from its being copied into Dana' 
and Cope's works and the latest French geological 
Lapparent, is that the general coast trend of con 
their chief mountain ranges form angles of 23^ d 
the meridians, tlie latter according with the axis of 
trends whether east or west, being secondary to t 
the ecliptic, according, therefore, with the (u'is ofoi 

tioti. ^ 

Dr. OwenV lines of research were marked by ori| 
his conclusions, though often striking, if not bol 
modestly before the public. He was one of the t 
thorities on earthquakes, and on the location of th 
their disturbances, and their movements in given 1 

His life, which in its voluminous correspoiiden 
('0-la])orers articulated at one end with the labors of 
Murchison, Mather and Emmons, spans aninterva 
hprn fr.iuL'ht with a<'tivitv and projjjress in all the( 
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and traiQiDg were of the old regime, and lie ever manifested 
the ecrupulousness of statement, of personal manner and of 
conservative caution which its influence engenders He was 
not a great leader, but he filled well and long various subor- 
dinate posts of duty and responsibility which fell to his charge, 
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I. General Slatemenl. 

1. POSITION OF THE FOKMATION. 

The Cretaceous beds in centra] Texas have been removed 
from a portion of the valley of the Colorado and Braios rivers 
BO 88 to reveal the underlying Pala?ozoit: rocks. This region 
which has been called by Prof. R. T. HilF the Central Deundcd 
Area, consists in its southern portion of a very much dis- 
turbed region of older Silurian and Cambrian rocks with gran- 
it© bosses and possibly Archajan Schists. Unconformably 
upon this is a belt of lower Carboniferous partially revealed by 
the erosion of the overlying unconforniable upper Carbonifer- 
ous. Above the latter there is Permian. 

2 EROSION OF THE CRETACEOUS. 

Whether the Cretaceous covered all this central area is a 
mooted question. There seems to be no evidence to the contrary 
and Prof. Hill has announced' the probability of such former 
extension. In several places the Cretaceous is found rei'ting on 

' Pobhehed by permission of E. T. IMmlile, State Goologiel for Texas. 

* AuK&iCAN GeoLOQisT, Jan. 1 KttO. 

'Am. J. Sci., Apr., 1889, p. 2S4. 



once covered all this region, particularly since th< 
surrounded by a receeding Cretaceous bluflF. Tha 
ferous has been uncovered from beneath a unifo 
Cretaceous strata is evident at first sight. Not 
sounded by a receding bluff of Cretaceous h\ 
Cretaceous strata extend over, and isolated bu 
much degraded })atches remain upon the Carboi 
so-called Santa Anna mountains of Coleman < 
of two isolated buttes of Cretaceous rock, in tht 
Carboniferous, separated from the main mass of 
on either side by more than fifteen miles. 

3. BOUNDARIES OF THE CARB0NIFER< 

tt. Probable Extent, 

On the east and west of this Carboniferous a 
ceous beds form an almost uninterrupted bou 
which the continuation of the Carboniferous 1 
This boundary is broken west of the central pc 
the Permian occurs. Northward the Carboni: 
away towards the Indian Territory, and 
undoubtedly continuous with the Carbonifero 
tion. On the south is the old pre-Carbonifei 
present there is revealed an insular patch of 
small size ; but the evidence of the Carboniferc 
to point to a former much greater extension « 
area (as I shall show below) east of theCarbor 
neath the Cretaceous. 

b. The Silurian Area. 

The Silurian as at present revealed in Piano, 
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rocks of the Carboniferous oyatem the Siluriati is chiefly mar- 
ble, with much contained flint of concretionary origin. The 
fossils are chiefly destroyed by metamorphism, but it is easy 
to separate the two syetems on lithologic grounds. An irreg- 
ular line of contact between the Carboniferous and Silurian 
shows an extensively eroded pre-Uarboniferous land, and the 
ancient shore line, with its bays, promontories and islands, 
presents an interesting fleld for study. 

c. Lower Carboniferous Series. 
Besting unconformably on the Silurian rocks is a narrow 
belt of lower Carboniferous limestone somewhat disturbed by 
small synclinals and anticlinals, but with a general dip of one 
or two degrees to the northwest, and a thickness of several 
thousand feet. The breadth of the strip between the Silurian 
and the receding edge of the overlapping upper Carboniferous 
varies from a few hundred yards to several miles, the linear 
extension of the strip being diagonal to thedip. The evidence 
of unconformity is given elsewhere.' 

II. DESCRIPTION OF THE UPPER CARBONIFEROUS SERIES. 

1. Thickness of the Serien. 

Above the lower Carboniferous in the valley of the Colorado 
river and its tributaries is a series of beds having an aggregate 
thickness of more than 8,000 feet in the area uncovered by the 
erosion of the Cretaceous. I have recently finished a detailed 
Btudy of s portion of these beds, principally in Coleman, 
McCulloch and San Saba counties, and have made a cross 
section of the series from the Cretaceous on the southeast in 
Lampasas county to the northwestern Cretaceous in Coleman 
county. The entire length of the cross eeL-tion is not far from 
seventy-five miles. North of the area is a partially continuous 
ridge of Cretaceous outcrop, forming the divide between the 
tributaries of the Colorado on the south and thcBrnzoB on the 
north. Beyond this ridge the Carboniferous strikes northeast 
toward Indian Territory. In this area the upper Carboniferous 
beds, which in the southern region arc buried beneath the 
Cretaceous, are revealed. When these are studied several 
thousand feet of strata will be added to the Carboniferous 
series. 

* lit Annual Report Texas Geol. Survey for l(t89. 
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slightly aisiurucLi kjj .>,.^ 
detected nor any large folds. At isolated places son* 
where the Cretaceous has been eroded from the Paloeo: 
a southeast dip has been reported. This has beei 
evidence of a broad anticlinal, but the evidence is ii 
It is possible that the dip thus reported is connecte( 
of the disturbances which have occurred in this regi 
Carboniferous times. Such is plainly the case in t 
described by Prof. Hill, near Marble Falls.* So fi 
observations have gone there is no evidence of an 
fold. The beds may be traced from the lower to 
in monoclinal sequence. I believe the beds were de 
the north and west of a former much more extensive 
perhaps continuous with the older rocks of Indian 
and that the post Carboniferous disturbances in t 
have been very slight, consisting of a general eleval 
tilting to the west. Contrary to the general hypot 
anticlinal I am inclined to believe that we have in 
a great synclinal trough whose western extension wi 
in the Rocky Mountain uplift. My reason for t 
most of the beds of the upper Carboniferous in t 
are of littoral origin, and even well up in the sectic 
able above the middle, are conglomerate beds w 
chiefly flint derived from rocks closely rese 
Silurian of the southern region. That somesourc 
that now visible must have been drawn upon for th 
part, seems evident from the fact that such congl 
cur thirty miles north of any visible source. T 
to suspect that a Silurian land area is buried 
Cretaceous east of this. The lower beds, or tho 
r,r.A ooQfprn area of Silurian, are coarse-gr; 
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water beds derived from this shore, that the hypothesis of an 
extensive anticlinal is untenable. What connection tliis Car- 
boniferous series bears to that of the mountains in West Texas 
I hope to ascertain this suminer. At the present tinio our 
scanty evidence on the subject seems to indicate a central 
basin changed in Permian timcR, after a slight uplift, to an 
inland eea, and then, after a long period of denudation, fol- 
lowed by the cycles of Cretaceous deposition, and finally the 
grand uplift of Iho Rocky mountains with all its involved 
complication of contemporaneous disturbance and subsequent 
erosion. 

3. DIP OF THE BEDS. 

In estimating the dip of the^e beds considerable dilliciilty is 
encountered in determining iimean average. Tiio dip is so gen- 
tle that the slightest disturbance by recfnt down-dropping or 
contemporaneous irregularity fre(juently not only lessens the 
dip, but even at times reverses it. In the few previous obser- 
vations on this central Carlioniferous area the dip has been 
placed at a very low figure — even as low as thirty feet to the 
mile. Numerous observations and a carefully drawn average 
have convinced me that this is much too low, and that one 
hundred feet to the milo is not an over estimiito, but if any- 
thing something under the true dip. Tn my calculation I have 
used one hundred feet per mile as the estimated dip. 

4. DIVISION OF THE SEKIE3. 

n. liichliind S'liiihlonc." 
The lowest observed beds of the upj>er Carboniferous are 
sandstone with some interbeddcd shale and conglomerate, the 
whole obtaining a thickness of 4,500 feet. Without any better 
evidence than its uniform sandy nature and its position as 
the lowest division of the upper Carboniferous unconforma- 
bly resting on the lower Carboniferous, this may be called the 
Texas.equiva!ent of the millstone grit and the upper .l-'iOO 
feet the coal bearing beds. The aandstone of this clivisioii is 

*The use of the word Rirhland needs some expliinatiou :it this place. 
I proposed the name !^an t^aba sandflione, but thla nnme wan needed 
hy another member of the Texas survey. The name San Saba used in 
my mmnnBCript whs accordingly changed to Kichland. The new name 
WAS unfortnnately chosen since the eaniliitiine is not well devel'>]>ed at 
that point. It occupies nearly one-tliird of San Saba •■ounty. Owinj; 
to Bb«enc« in the field I could" not be consulted on ihtt hubjccl. Tiie 
Fint Annual Report Tesas Geological Survey, contains an announce- 
ment ol this and the other division used in this paper. 
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chiefly plant ixnpregDi 
sigillaroid types and imperfect casts of Iamellibran< 
ably AUorisma, Myalina and the like. The scattered 
shale are generally sandy and almost equally unfosi 
Some few thin beds of carbonaceous shale occur; bu 
crops invariably consist of disintegrated clay. The 
erate bands are general local cross bedded layers of 
less brecciated pebbles of very small size so that the 
whole is rather a coarse sandstone than a conglomer 
The Richland Sandstone division is terminated a 
conglomerate which I have called the Rochelle conj 
bed. This bed which starts near the Rochelle pos 
McCulloch county, has been traced northeast f 
twenty miles, becoming finer grained in this dire< 
where it is buried beneath the Cretaceous being a co; 
stone with cross bedded layers of fine grained con| 
This bed is of interest for several reasons. It is an 
of progressive change in the texture from course to 
from southwest to northeast,quite the reverse of what 
in the beds above. The point of origin is plainly 1 
eastern Silurian, since all the pebbles are flint from t 
a careful search failing to reveal any other pebbles 
is the nearest jioint of approach to the Silurian of i 
beds of the Richland division in this area. Near ] 
rests on an eroded base of lower Carboniferous, a fc 
feet thick geologically and as many yards horizont 
on the Silurian, which is at this point a headland. 

b. Milbum Shales- 

Above the Richland division is the division of t 
shales, a series of alternating sandy shales, clay 
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Tlir total tliickiicsB oithc next division, tlnltrownwooii divis- 
ion. is not tar from l-'!"(i tei^l, chielly (in thv soiilln'rn iiarii of 
limestone. On the BouDicni imrtion Ihen-iscinebiUKl ofMin-l- 
I'tone 2"i I'ect thick and the ri'niainder of tlie sei'tion i^ linic- 
stcuic. Much of tliis limestone ifl ]iiiri- and free from fiTii'm 
liartieles, partieidiirly in the southern purlioii, hut there ar*" 
.several hands of impure liniostunes with a romiiderablr ad- 
mixture of elav and in phiecs even of sand. Tliesse bed.'; wJiiih 
are marked hy a dark hrnwn rust on the jiurfaee, ivhon traced 
northeapuvards merge inio hedsof pand.-^time. At Bronnwood 
there are pi.\ nr eight heds uf sandstone in the series instead 
of only one, twenty miles Routh of that place. It seeni.> rer- 
lairi that there must have heen a place of origin fur this sand 
somewhere ea.it or northeast of IJrownwond. Beds of con- 
glomerate in this division contain medium ^uaA pebbles of 
tlint resembling that in the Silurian more than thirty-live 
miles south of their present position, and it seems unlikely 
that they have heen transj"irted tJiat far. 

The Broivn\voo<l limestone diviniuu is follmved by a -cries 
r.fshallowwsterdciiositschielly of line sediment. This, which I 
call the Waldrip C'cal Division, is the chief ooal hearing eerie.^ 
of the section. The lower beds are sandstone containing sev- 
eral thin beds of lime.«tiine. These beds, which in the >oulh- 
em portion are nearly two-lhirds limestone, beeome jiri'irress- 
ivrly more wiiKly to the n.>rtheasl until west of Urownwood 
tli'-y are fully two-thirds sandstone.'' This thickening of tJie 
sandstone and disapjjearance uf the limestone away I'nmi the 
known land area is sug^estivi* au'l more t-o, when, far re- 
moved from ihe present known Silurian, are beds of eunirl"m- 
erate witli jiebhles of Silurian Hint. The beds above the sand- 
.*tonc are the typical eoal bearing eliales and i-lays ;iiK"i!>et 
thick, with one seam of eoal seldom thicki'r than tweiny-Uiiir 
iiiehe.", and sometimes locally diviiied into si'Veral seam- by 
clay partings. These beds are particularly rich in fossils of the 
coal serie.-. hut no dctailerl paleontohigii- study lias been m.idi'. 
All the limestones of this and the other divisions ;ire rieii in 
animal remains, and in the carb<uiaceous shahn the i!n;.i is 
wpII represented. 

-'A'lielaiieii -.IriiiiKriii.liJr .lese'riiiti.ui of iliis :i]ii] ]]„• i.i|„.r .iivjs:-^, 
niitni'^iear in tlu' forl)i<'r>iijiiiL' S<!i'on<l .UitiUiil l^i [xTt ■■( llie T"x i- 
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variously colored clays, (red, yellow, white and blue 
shales, e^andy shales and thin beds of clayey 
The aggregate thickness of these strata rarely exc 
than fifty feet in any one series, and both above and 
almost invariablv be found a thick bed of limes 
limestones of this division are adulterated with cl 
an extent that it is sonuimes difficult to assert th, 
i:? a limestone. Accompanying this lithological ft 
faunal peculiarity due to the condition of sedimentj 
true limestone fauna consisting of Aythris and the 1 
generally absent, and is replaced by lamellibrancl 
Allorisma and Myalina and some of the clay-dv 
teropods. Large species of Productus and Spirife 
times abundant, but the delicate species that livetl i 
water at the time of deposition of the Brownwoc 
rarely observed. An occasional bed of sandi^ton 
and these beds become more numerous to the nortl 
likelv when the strata of this division are traced fui 
eastward sandstone beds will be much more frequc 
have a greater thickness. 

III. SUMMAUV. 

The history of the Carboniferous system as brit 
«»n the preceding pages commences with the dep 
considerable thickness of lower (-arboniferous lime 
old sliore of Silurian land. An interval accompj] 
elevation, a small amount of disturbance, and pr< 
erosiof), is followed by the opening of tlie upper Cr 
Fnrty-tive hundred feet of sandstone, shales and c 
incltuhd in the Richland division probably n 

AC :ii„4 ,^,^^^ rTrif Pollowi 
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divieion, a period of limeatonedeiiosit in tliosouthivirit. but of 
niofp sandy bt'da to the northwe^it, which seem^ to point 
to the presence of an old land area near there, which is 
now hidden from view beneath the Cretaceous. The last beds 
of the BrownWood division indicate a. return to shallow water 
conditions, and this is followed bv the coal bearing shale beds 
oftheWaldrip division. Following this is the deposition of 
alternating clays and limestones, containinjf much clay and 
a consequent change in fauna. The conditions of this deposit 
seem to indicate that the then shore line was in the Oarbon- 
iferous, and that the Carboniferous beds previously deposited 
and unconsolidati'il were in part furnishing sediment for the 
forming strata. The Permian conditions are probably being 
approached, and possibly even at this time tlie basin of de- 
posit has become a partially encloped sea. A gap of unknown 
extent ensues after the close of the Permian until the beginning 
of the Lower Cretaceous which buried the Pala;ozoic rocks, 
now by erosion partially uncovered for study. 



ON THE GLACIATION OF THE NORTHERN PART OF THE 

CORDILLERA, WITH AN ATTEMPT TO CORRELATE 

THE EVENTS OF THE GLACIAL PERIOD 

IN THE CORDILLERA AND 

GREAT PLAINS." 

I..D., F.G.S. 



Broadly viewed, the Cordilleran region of British Columbia 
and the adjoining part of the Canadian Xorthwest Territory to 
the north of that province, may be s-aid to constitute an ele- 
vated mountainous zone bordered by two dominant ranges — 
that of the Rocky mountains projier on the northea.st and that 
of the Coast ranges on the southwest. The width of this zone 
is about 400 niiW, and on one side of it lies the wide area of 
the great plains, im the other the Pacific ocean together with 
a partially submerged outer mountain-range of which Van- 
couver island and the Queen-Charlotte islands are projecting 
parts. 

In a communication which has already appeared in this 
journal,* the writer has brielly outlined the principal ■ observa- 

'Thia artielc may be consiJered na a |iartij| abstract of a paper read 
bT the author before the Uoyul Societv of Canada, Mnv lIHIi, 1890. 
'Vol. Ill, p. 249. 
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pliei' that the ice ri'ached n, gcnfral thickness of '2000 to liftXl 
feet nbove even th(> higher tmcta of tho plateau, ivhile it roust 
have atfjiino<I a thickness of over 6(XX) feet above the raiiin 
river- valleys and oilier principal depressions of the surface.' 

The existence of this jireat Cordilleran glacier is naturally 
tlie firnt event of the i>erioJ of glaciation of which evidence has 
hetin found in tliu region, as its ice-mass was competent to 
remov'* all signs of the more local frroivinf; glaciers ivhich 
must liitve occurred during i\w early stages of the period of 
cold. 

Th',- object of thi-i paper is to sketch briefly, in the first 
place, the subsequent history of the events of the Ghiciul per- 
iod in this part of the <'ordillera, and in the second, to on- 
tleavorto show in wimt way these events may be connected 
ivith those of the same period found on the Canadian great 
pl;;ins. In so doing it will not be possible to pursue the in- 
ductive method by ivhich the [iropositions here stated have 
been reached, nor oven to do more than to refer to the nature 
of the evidence upon which the various statements are basetl. 
Much i.f this evidence has however alnady been ))ubliBhed in 
several papers written daring the past fifteen years, and a sum- 
mary of that which has not yet been made public is contained 
in a fortlicoming more detailed memoir on the same subject. 
For this resison, the writer fci'ls that ho must claim the indul- 
gence of the reader to some ext<'nt, in here advancing hypo- 
theses without adei[«atc proof, and without even giving in de- 
tail the reasons which have led him to modify suggestions al- 
rejidy madi' by himself at various stages in the investigation. 

TJuring the maximum of the Cordilleran glacier, it ajipears 
that the Corilillerian region stood at a consitlerable higher level 
than i^ now does, while an important part at least of the great 
plains was depressed to .such an extent as proliably to adndt 
waters in connection with, and at the level of those of the sen- 
The eventual ri-treat of the Cordillcrhin glacier was contem|)o- 
ranenuB with, if not caused by, a subsidence of the mountain 
region. 

The first etlect of the decay uf the gn-at glacier appears 

to have been the production of hikes upon its surface or 

within_the central jiart of the southern portion of its area, in 

*thest BtateiiifiitB di'iieiid in part on fuelM imblii^lieil in the Geologi- 

• al Magazine, Aii;.'iibi, 18811; in piirtiiii aitilitiimul eviileiice yet unpuh- 
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of some size, the land renijiined nearly ^tntionary for a Imit; 
iatcrval, and remarkable and important silt deposits, well hedded 
and of considerable thickness, were traniiuilly laid down in 
different low tracts scattered alonj? the Cordiiiera U'Rion ibr a 
length of about 1200 miles. These deposits, the writi.T has in 
previous publications referred to as the White Silts, nJnl us 
observations accumulated, it at length became eridmt tiiat 
these silts jmssesit more than a local sijinllicance. They ajipeur 
in fact to constitute a. well marked formation, characterizing a 
definite and Ion); maintained stage of stability in the glacial 
history. In the various more or less com|ilete]y separated 
basins in which they occur, their level is so nearly identical. 
as apparently to show that this must be referred (o a connuon 
cause, which it is believed, in consideration of all the circum- 
stances and particularly in view of the vast area which tliL- 
observations here referred to cover, can have been no other 
than the elevation of the sea at the time. Xo morainic or other 
accnmulations have been found such a.-^ to account for the [<n>- 
duction of lakes in which these silts might he supposed to have 
been deposited.and had -they been formed in separate lakes held 
in either in the manner sngncsted or by glacier-dams, they 
Would, in a region of such bold relief as the Cordillera, be ex- 
pected to occur at different levels in each basin.' 

The level which is obviously the important one in dealing' 
with this subject, is that of the upper limit of the main White 
f?ilt deposit in each basin, and in order to present the salient 
facts of this important episode in the glaciation of the Ooidill- 
era, the signilleance of which is here for the lirst time pointed 
i>ut, the general result may be given as in the subjoined list. 

-Tho'irciiniweof Uiisni-li ■.in-.if at Die nariie level, mi.lprii,.- eir- 
cuini<t(iiiC(?ij, iiii;;lit be cliiiTiiclerized :is :\ leniarkiiMe n.iii' ideni'O. ■■[ 

of ;m iifltnuiiilinf; character, iiiilcsn niirler tlii' iiilliienie <>f .1 ('<iiiiiii'>n 
c-Kuse at< liere sujcgesteil. 

'In elaBBinjt ("iietlier tlie principal oceiirri'iu'i's of siltv ik'iio.-its o! tif 
Cordillera, under the name of llic While Sill feniiali'm. it slioiil 1 U- 
noted that the niltH BO inclu'lcd are not theonlvmieflof ilieicf^lon. nci-a- 
sional small ati<l lornl oi'i-urrenceit of silts atuoti^iilerabl.v lii<^]i-r IkvcIs. 
are found, ami HODie of theMC oie known to be due t<) glaiier-daiiimerl 
lakeo nf an earlier Htau'c. The lower level of the White Silt f'lniiu'iim. 
ia also to smno extent imli'llnite, as it is pi-ubalile that some portions of 
it were deiKwited in relatively ileep WBler, while in other [liaccH, :■■- 
arranged siltA have since lieen lonncd at loner levels, andlhe-e it i^ 
n»IalwA]i« possible to di!<tiI]!■ui^i|l from lliose of tli<' oni-iiial ai:<iii 
deposit. 
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II is wortliy of note, thiit inijst ot' the long fiord-like lakes uf 
t.lit> mountain regions ot" Urilish Columbia, can Iv shown to oc- 
<iipy i"irtiolis of the i)ban<loited beds of the glacierr^ of the Btagf 
of the White f'ilt formation. To the elevation which he^ran 
:ili(iot the time ut which we Imve now iirnve'I, the ilraiiiinj; of 
the White ^^iit liasins, together witli the formation of all the 
lov," r-level terrates, is supposed to he due. There apjiears, 
hov.e.er. to haveheeii one well marked pause, during which the 
littoral, at least, was at a hight about AH) feet lower than it now 
is, and there is in addition some evidence of a succeodinj; niove- 
Hienl in elevnlion of several hundred feet, whiclt.if ii occured, 
eun-tilutes the lust important change of the kind in the 
r-jrion. 

Hnvin<:clsewherrdisrus-;ed the glaeialion of tlie great plains 
;it ^-oiiie length. '■ the writer may now without attempting any 
further description of the phenomena which they present,ofTer 
in-' subjoined comparative scheme of events in tlieaivas of the 
pi;::ns and the Cor<liIlera respectively. Under tins scheme, he 
!i;.- endeavored to inelude all the known facts and to deal 
wii-b these in the light of personal familiarity with the greater 
part of both regions, and while it can scarcely be hoped that 
this schcnw, hire tentatively presented, will be found to stand 
the test of further investigations in all its details, it is believed 
l::a'. il may at least he accepted as indicating the mode in 
whiidi the facts met with must he explained. In explanation 
t>f the fundamental idea involved in this comparisim it may he 
prrmis'-fl, that already in Tertiary times some evidence is given 
• if correlative phases of eh'vation and depression as between 
the Cordillera ami the great plains, and these, it is believed. 
may have culumiaied in a series of im)iortanl correlative 
movements during the Cdacial period, in whieh the plains were 
ill a position more or less exactly complementary to the 
Cordillera. The general application of such correlative move- 
ments in the tllacial ]ieriod. has lately ber-n forcibly advocateil 
t)y Mr. Warren Upham''. and appears to iho writer to hold 

'■■ *'f. Canadian Naturalist. J-V-Wriuirv IS7S. 

't=e'.l.»E>- 011.1 Hcsnirce^ of tlie^Uli i'ariilU'1.Chaii(rrs i \ iiml \ ;ljiinrt. 
.loiiru. <ie<il Soi-., VoL.vA.M [■. laC, Vnl. \\\iii,[>. '.Tii; R<'porl of 
rrr4-n-BS«col.Sur\-. Can.. ISS4-S,-,. p. V.VaC. See alec K G. jrcC.n- 
ncll.iii Ann. lUjiuri, (ieol. Surv.Caii.. iss.., I'art C.an.i.r, I;. Tvrrell 
.Ktva. Keport Oeol. r^urv. I'au. issii. Pari K. 

" '.Vrit-lil'a Ice .\\:i in North .\merica. .\].ppnilix .\. 



Cordilleran zone uw » ***ft" ^— 
vation. Period of most severe 
glaciation and maximum develop- 
ment of the great Cordilleran 
glacier. 

Gradual subsidence of the Cor- 
dilleran region and decay of the 
great glacier, with deposition (>f 
the houhler-clay of the interior 
plateau and the Yukon Ijif/"' .f 
the lower boulder-clay of the lit- 
toral and probably also, at a later 
stage (and with greater sulmier- 
gence) of the intepglacial silts of 
the same region. 

Re-elevation of the Cordilleran 
region to a level probably as high 
as or somewhat higher than the 
present . Maximum of second per- 
iod of glaciation. 



Partial subsidence of the Cor- 
dilleran region, to a level about 
2600 feet lower than the present. 
Lonir stage of stability, glaciers 
of the second period considerably 
reduced. Upper t>oul<ic'-clay of 
the coast probably formed at this 
time, though perhaps in part dur- 
ing the second maximum of gla- 
ciation. 



Kenewed elevation of the Cor- 
dillera region, with one well 
marked pause, during which the 
iwtr.r:,l fltood alxmt 200 feet lower 
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set forth, it may be admitted on <> priori groimda as nut im- 
probable that Bucb conditions of oscillation once initiated, in 
conBequcnce of the interaction of whatever forces, might 
have a tendency to repeat thcmBelves several times before a 
stable condition was regained, — a state of equilibrium Ijeinir 
in the end attained either by tho general decrease in intensity 
of the operating causes, or by the final ascendency of one 
clasa uf these. It may also be pointed out thatllie suj-poseii 
sequence of events is generally in accordance \\ii\\ the viiiv 
that the epochs of maximum glaciation of the Cordillera, were 
those of its greatest elevation, while the decay i>f its glacier? 
wa-s in both instances accompanied, if not caused, by subsi- 
dence leading to the encroachment of the oceanic waters. 
The supposed flooding nf the great plains (the glaciated portion 
of which lies almost entirely in tlie Arctic h:iHin)by cold ni>rth- 
ern waters, while the Cordillera stood as a much elevated land 
between these and the warmer waters of the Pacific, in itself 
goes far to explain the conditious under which the exce3^ive 
precipitation rei|uired for the production of the Cordilleran 
glaciers might occur. 

The sequence of events here advanced is furthermore conj- 
patible with the belief that the weight of a ponderous ice-cap 
may alone be sufficient to produce subsidence of the land, and 
with the idea that such an ice-cap may thus eventually liei.omt' 
aelf-dfstructivc, by obliterating the elevatinn to whieh it;- ex- 
istence is in tho first instance largely due. 

Though independently based upon, anil primarily intend'.'d 
to include the observed phenomena of the (Uaoial period in the 
northwestern part of the continent alone, it is also w^iril'V of 
remark, that the elevation believed to have all'eclcd the C^iiia- 
dian plains during the inlcrglacial episode, is to some exte;;t 
confirmed by the fact that Jlessrs. Chamhorlin and Salisbury 
fine! evidence, of a similar upward movement of the upper 
Mississippi valley at a corresponding time, to an anioun* <j\ 
about 1000 feet." It is further noteworthy that the tw.. sir.-at 
correlative movements of elevation of the Cordillera iuid d.- 
preasion of the great plains here admitted, correspond it. ;; 
general way with the principal Himilar,thougb less considcrabk', 
changes in level, which are accepted by Mr. \V. J. McGee a.-- 
explaining changes which atfcctod the region of the middle At- 

" Sixth Annual Report U. S. Geol. Survey, p. 1'14. 
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The exposure:- of I.atirentian jrinii^'s, fonniiig tlie wliulo of tin' 
eastern and northern pities of Georiiian bny, as far ae the vi!- 
laiic of Killarnfv, are rein:irk;»l>ly free from regular dikes. Theii 
were notieed liowever, two o ecu ranee.-; of an apparently irnip- 
live roek of much interest: a tJiuall l.iare island just above the 
n-att-r, four mih's north we:*t i>f Biishby inlet, is formed of a 
dark massive roik. very dilll-Tent from the gneiss of the sur- 
roundim: ishunls. I'nder the ini,-i(-ri.iscoi)C it is seen to con^^i^t 
largely of a det-p green strongly plcoohroic hornblende, in ex- 
ceedingly irregular crystals ur ieaf-like aggregations. The 
centres of tlie crystals ajijienr of a dull coh)r and are rendend 
nearly i>p!i'iuc by thickly elustered minute grains nf magnet- 
ite arranged ahmg the cleavage lines of the former augile cry.-"- 
tal.s. Large grains of magnetite are associated with the liorn- 
bh-iidc as. also, are numerous biotite leailets and garnets: 
these ari' all embedded in a waler-idear granidar matrix nf 
ipKtrIz and indisiinetly twinned feldspar. 

A little north of ISing inlet uceurs another rock of similar 
aspect, cutting the gneiss in an irregular manner. Under the 
(nicro-ci>pe this shows a very interesting character, and though 
the constituents apjiear to be secondary, yet its derivation from 
a diabase is evident, and illustrates how completely the priniaiy 
minerals may lie removed an<i yet their form preserved. Garnet, 
magnetite, mica, iniarti: and epidote are the most important 
constituents ; Dark, nearly opaque, masses pohirizing in deep 
bine and purplish lints and allotriomorphieally developed are 
deconi] position products of augite, Penetrating these dark 
masses are angular spaces exactly corresponding in form and 
arrangement to labradorite crystals in diabase, and filled with 
paramorplis of garnel aggregates. The o])en space> between 
the alteration |irodlicts of augite are filled partly with eloniiat- 
mI rectangular aggregations of garnets, and partly by granular 
nuail/. I'pidote, mica, and aggregatinns of green niicrolitic 
bodies. In many of the garnet aggregates are quart); grains 
and an interlacing net-work of green microlites. Lines of 
garnet surround all the dark augite alteration pniduets and 
mica and garnets border the large irregular magnetite grains ; 
scale- of mica are nfien enclosed in the ma^'netite. 

Three miles east of Killarney, near the junction of li.e 
tpiartzile with the Lanivntian ■Jnei^s, appears the lirst un- 
mistakable dike iiitercalalci with a fine granulite who-e strike 
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ultaneously for on revolving the stage light and 
acroFS from one side to the other or from t 
ward. The aiigite shows polysoniatic crystals ; 
Tietite presents crystalline outlines suggesting, i 
means proving, it to be primary. 

Five miles westward on Badgely island, a di! 
the j=ame microscopical character intersects a : 
in an east and west direction ; this may be a c 
the one just described though somewhat wider ar 
its southern edge two narrow dikes ; one a foot 
three feet. This dike illustrates well the the ii 
of a mass irrupted through a cool rock : it ii 
centre,much broken into rectangular blocks by j< 
while at the sides it is aphanitic. 

For sixty miles no more normal diabase < 
Numerous altered diorites are met along the $ 
islands. Some are onlv a few feet wide, othei 
across. These extend more or less continuo 
from Cloche island, forming the whole or sinipl 
sides of many of the chain of islands as far 
miles beyond Spanish mills. This altered dioi 
an occasional narrow branch intersecting (juartz 
or in its great mass, exhitits a remarkable unil 
whole extent, showing quite uniform comj)Ositi' 
degree of alteration. The main body is interc 
schists which have a very constant east an<l 
vertical dip. Between this irruptive rock i 
schists is usually a dark, soft layer of chlorite i 
evidently from movement and pressure. In 
wprp iho strike and dip of the country rock t 
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Microscopic examination of sections from viirious portionts 
of tliis great eruptive muss as ^ve^ as from scvernl narrow 
dikes east of Cloche island shows in most instances u hifjlily 
(tecomposeil diorite. In only a few instances is there any ap- 
pearance of the derivjilion of the hornhlende or tlie chlorite, 
into which it is largely ilectimposed, from any preexisting 
niigite. ■ A section from o narrow dike in the jiranite a little 
north of Killarnej' shows a mii-aceous diorite containing much 
hrowii niic:i ; sume uralitic hornhlende, the rest hleached and 
lihroo:: with dark green horders; s^mall twinned phigioclase 
erystals; granular cpidote, and pyrite. The mica scales and 
green hornhlende are 'iften mixed indiscriminately. 

Another narrow dike, in sericite schist onthelongpeninsnla 
south east of Ulochc island, under the microscojie shows u 
nralitic hornhlende schist. The hornhlende eryslnls polarize 
in deep green to yellowish tints, are irregular in outline and 
terminate in long aetinolite like tihres. The fine granular 
matrix hetwi-en the large erystnls is fdled with similar long 
green fihrcs, mica scales, and a little magnetite. Basal 
sections .■'how hornhlende cleavage. In the centre of the large 
crystals are dull circular spaces dotted thickly with granular 
magnetite, traces perhaps, of prcf-xisting augito- Sections 
from two dikes south-west of Wallace mine, cxhtliit a pale green 
chloritic hornhlende, granular in the centre with hright green 
fihrouK edges: magnetite grains dot the cleavage cracks, and 
the feldspar cry.«tais are largely clouded. A dike intersecting 
a high ipiartzite knoh contains a large proportion nf deep 
ancn, fibrous hornblende, similar to the uralitic hornblende 
schist just described. The fehlspar is dotted with aggregations 
of granular epidole; and ilmenite in small opaipie granules 
with cloudy ( ieucoxene? ) borders is present in small i|uantity. 
The next half dozen sections are taki-n at intervals from the 
extensive exposure nfnuissive diorite, before descriheil as form- 
ing ft largo part of the islands for so many miles. These sec- 
tiona are so nearly alike that one description will do for all. 
In the most of them, alteration has jinicecdcd so far that 
simply a confused nuiss of seconilary products appears. 
The viriditic orchhiritic constituent, in irregular, pale green or 
almost Cidorless crystals, represents farmer hornblende; judg- 
ing from numerous basal sections. These bleaclied fibrous 
crystals show such an indefinite character it is often difVienIt 



bo determined are nitile. There is also some s?cc( 
and orthoclase. 

A very peculiar vein or dike occurs in thedi«»ri 
\ve^?t of Spanish mills. Thin sections shows it 
ceuus ]»yroxene schist exhibiting the following, 
rhombic i)vrox('ne, hiotite, quartz, magnetite, 
serpentine. The pyroxene crystals >how stronj^ 
are very much broken, irregular and somewhat a 
the cleavage is indistinct, yet the gemral api)ea 
of hypersthene. Numerous large scales of mica 
good condition and partly altered to a brownisli 
almost amorphous substance, full of numerous o 
and grains. Fine granular cjuartz forms tlie bod 

About t'ight miles west of Spanish mills grani 
again take possession of the shore and islands. On 
northwest of Bird island appear several elongate* 
masses of diorite enclosed in granitr. They ha\ 
fresh appearance. A strongly pleochroic hornb 
well formed crystals is mingled with about an 
of plagioclase an<l a little magmtite and quart/ 

A dike of typical olivine diabase, tluve huntl; 
appears to the westward. It lies in an east and 
and is intercalated with gneiss. To the nakcc 
not be distinguished from the diabase ex[)0sure 
l)ut under the microscope is seen to vary s^>me^^ 
gite is in almost perfect condition and as usu 
morphically developed, exhibiting pale brownis 
double refraction and rough section surfaces, 
show beautiful twinninir and are sometimes en 
in the aunil' . Manv of tin- <M"Vstals >how exti 
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granular, is scattered over the section; many of the groins 
are undergoing decomposition on their borders into green ser- 
pentine and magnetite. 

A narrow diorite dike west of Cook's mills shows a com- 
plete alteration similar to that before described. Basal horn- 
blende cleavage is often shown in the chlorite. 

On a scries of small islands, two miles west of Algoma Mills 
another completely altered diorite appears which contains 
some secondary quartz and orthoclase, as well as the usual 
decompoBition products. Another dike similarly decomposed 
just east of Blind River mills, is characterized by a large 
amount of leuciixene containing stringy portions of ilmenite. 

The four following sections are from one of a number of 
similar dikes extending in a direction a little south of west 
from Blind river and forming the back bone of a number of 
islands. These sections exhibit the rsual variation between 
a coarse centre and an aphanitic edge. The two sections tak- 
en from nearest the centre and the one from the edge are com- 
pletely altered. The feldspars are represented by cloudy ag- 
gregates, and the nugilic constituent by a confused mass of 
pale green or yellowish appearance, bordered in places by 
green hornblende. There is also nmcb granular magnetite 
and leucoxene. The fourth section, taken a few feet from the 
edge is not so much decomposed and gives the key to the 
original composition of the whole mass. Decomposition, as 
with the others, has formed much dirty green matter, magne- 
tite and a clouding of_thc feldspars. But the centres of many 
crystals of augite appear in good condition, showing basal 
cleavage an<l usual polarisation colors. The dike cuts across 
the strike and bedding of the quartz schists at a small angle, 
lacking about twenty degrees of being vertical. 

Contact metaraorphism of the schists is finely illustrated by 
their vitrification for several feet on each side. 

The shore line from this point to within about three miles 
ofThessalon, a distance of perhaps twenty-five miles, is occu- 
pied by a granitoid rock, containing in many places angular 
inclusions of foreign material which together with a sort of 
flowage structure presents the appearance of a semi-eruptive 
mass. Narrow dikes occur at short intervals and as a general 
thing lie in a direction approximating east andwctit. About 
four miles west of the mouth of Bl'od river, a large irregular- 




Eruptive Rocks of Lake Huron Region. — Fairhankg. 169 

character, romindingone of the lava overflowB of tlie western 
atfitee. Near the eastern border this mass presents a jointed 
and somewhat platy appearance. And a mile cast of Thessa- 
loD, portions are ao soft aw to resemble chlorite schist. The 
amygdulea are usually calcite, epidote, or quartz. The quartz 
is not often amorphous but in fine granular mosaics, with the 
grains arran(;ed concentrically around the cavity; the coarser 
in the middle. Some of the larger cavities contain agates. 
Angular or rounded fragments of felsite and granulite stand 
out distinctly in numerous places. Rounded pebbles of clear 
quartz, several inches in diameter, occur frequently, present- 
ing no signs of secondary origin. At one spot a more modem 
dike cuts this old eruptive formation. It is fresher looking 
but contains the same constituents. 

Ten sections made from various portions are almost identi- 
cal in composition though they show considerable variation in 
the degree of alteration and in texture. The components are 
not distinguishable to the naked eye, but under the microscope 
show minute interlacing crystals of plagioclase usually cloud- 
ed; and alteration products consisting of chlorite, viridite, 
epidote, calcite, and sometimes mica and leucoxene. Two sec- 
tions show a microfelsitic texture ; and in one are large crys- 
tals of feldspar of previous generation. 

Whether the original state was that of a melaphyre or ba- 
salt, it is impossible to say. Logan applies the term ''chlorite 
slate" to this mass of rock, which is very misleading, for it is 
plainly a lava overflow with no traces of stratification. 

Quartzite is met again a- short distance west of Thessalon 
and on several islands it is intersected by dikes having an east 
and west direction. The first is a coarse diaba»>e much alter- 
ed, the augite being mostly changed to uralitic hornblende, 
mica and viridite. The feldspar crystals are largely clouded ; 
the unaltered portions show successive extinction similar to 
that noticed in diabases farther east. The magnetite is usual- 
ly surrounded by a layer of biotite mica. A section from the 
edge of this dike shows lath-shaped labradorite in good con- 
dition, and much magnetite and alteration products. On an 
adjoining island, appears a dike quite similar to this, though 
not BO much altered ; the augite isin polysomatic crystals, and 
often bordered by green hornblende. One of the largest crys- 



erable portions of the sectio'n, penetrate a decon 
or other alteration products like epidote and 
tions of the section contain uralitic hornblend 
like highly altered diabase. 

A very fine aphanitic dike six inches wide in 
tered diorite a little farther westward on the nu 
der the microscope ap})ear8 a net work of interh 
minute and acicular plagioclase crystals witl: 
These are imbedded in a micro-felsitic matrix w 
ed nearly black by minute opaque grains. 

Five miles west of Thcssalon is an altered dil 
old diabase. It cuts across the .strike of the qi 
east and west. It is somewhat schistose in th 
its length. It has rendered the quartzite bedde 
direction for at least ten feet awav. This slal 
the quartzite is so pronounced that in weathe 
off in slabs parallel to the dike. That a great st 
ment took place subsequent to the time of in je 
by the presence of a breccia, five or six feet wi( 
dike. It consists of a mixture of angular fr 
eruptive rock and of the quartzite, imbedded 
quartz and chlorite. 

Beginning a short distance west of this poin 
islands are formed of a dark massive rock, an 
of coarse texture. A thin section shows a du 
in which the form of the greenish plagiochise 
distinguished. Some quartz containing apati 
a pegmatitic structure. Most of the alterati< 
of such an indefinite character that thev cann 
'PI.;., y..,n\f pTfpiids as far as the Bruce mine 
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roglyphic-like quartz lamellie. The lamellfc penetrating any 
one crystal of feldspar have the eome orientation, while those 
penetrating different crystals have different orientation ; green 
chlorittc hornblende dotted with magnetite, forme irregular 
masses and in some eases Beems to penetrate the feldspar in a 
manner similar to that of the quartz- Apatit« needles are 
thickly scattered through the quartz. 

On the islands east of the lower end of Sugar island, are a 
number of dikes extending in a northwesterly direction. They 
were probably all originally diabase. All degrees of alteration 
are visible in the sections, from those still showing a fair con- 
dition of the uugite and feldspar to those in which the altera- 
tion products form an almost indeterminable mass. 

Distinct types of eruptive rocks along the north shore are 
very few. A large number of the dykes are evidently diabase; 
many are alterations from that, or an allied type; and some 
appear as either normal diorltes or alterations from that type. 
In addition, there are some of basalt or melaphyr. 

An interesting feature about the main dikes is the general 
east and west direction. "Whether this is due to the strike of 
the schists offering the least resistance In their bedding planes 
or some line of strain in accordance with which their direc- 
tions were determined, it is impossible to say. 

The large exposure of eruptive rock east of Thessalon is evi- 
idently an old overflow, judging from its uniform fine texture 
and often amygdaloidal character. The other two large areas 
of eruptive rock give no evidence of surface conBolidation, ap- 
pearing simply as enormously expanded dikes. The scoria- 
ceous character of parts of the Thessalon eruptive seems to 
indicate that, either, our generally conceived notions of the 
great amount of pre-glacial and glacial erosion arc exaggerated 
or what is more probable, as suggested by Dr. Lawson, palseo- 
zoic sediments have covered portions of the Archaiiin rocks, 
and preserved them from erosion, and in this region, perhaps, 
till the glacial period, for it is but a short distance to tliL- Si- 
lurian rocks which form the islands in the channel. 

One of the most difficult problems for solution, in the study 
of these ancient eruptive rocks, is the determination of their 
original constitution and the genesis of the present altered 
forms. The dikes are probably all of Archa;an age. They are 
at least pre-Silurian for the limestone which, in many places, 
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II resting upon the quartzite or gneisses is not al all 

Tlie dikes showing the greatest degree of alterft- 

■, both in the Huronian t|uartziteand siliceous schistB 

l,uurentian gneiss, while the freshest and most per- 

Tipk'B met were in the Laurentian gneias. 

ittribute the very great amount of alteration, exhibit- 

J extensive body of massive diorite in the vicinity of 

tfilla to crushing or deformative forces or penetrating 

t must separate its origin in time from the unaltered 

I in the immediate vicinity, by an immense period, 

I for the conversion of augite into hornblende and 

nblende into viridite. And these forces must have en- 

&sed before thQ injection of the unaltered diabases. 

Jhardiy believe in such a sequence of events for some 

fcruptive, for example the masB of diorile just men- 

From microscopic examination and iield relation 

liears no clue to the action of those forces, which is 

usually brought about the alteration, during 

lif ilie strata, of narrow or interbedded masses of trap 

3 great extent. It seems to me we can attribute to 




NEW LAMBLLIBRANCHIATA. 
By E. O. Ulricb, Newport, Kj. 
No. 8, On two new genera and aix new apeciea. 
XscbyTOdontKi n. gen. [Etj. iiehyrot, strong, odout, tooth.] 

Short or elongated, thick bivalve shells, having small sub- 
terminal beaks, with the hinge straight or slightly arcuate and 
extended posteriorly. Hinge plate wide and strong, without 
posterior lateral teeth, but with a strong cardinal tooth in the 
left valve and two nearly as strong in the right. Just in front 
of them a pair of subcircular large and deep anterior muscular 
impressions, and between these and the teeth another very 
small pair. Posterior scar large but faintly marked, ovate, 
situated in the poatero-cardinal region. Pallial line simple. 
LiKament probably internal. 

In casts of the interior the beaks are prominent and com- 
pressed, and a well defined sulcus, representing a ridge-like 
internal thickness of the shell, extends from the umbones 
more than half the distance to the basal margin. Type,l8chy- 
rodonta truncata, n. sp. 

The internal caats of the two species of shells for which the 
above generic name is proposed, remind one of both Cyprtcar- 
diua Conrad, and Modiolopsis Hall,the position ofthe new genera 
being, perhaps, very nearly intermediate between these two 
genera. From Cypricardites, which they resemble the most in 
the general form, thick shell, and wide hinge plate, they difier 
in having no posterior lateral teeth. The cardinal teeth are 
also less numerous, stronger, and differently arranged. From 
Modiolopsis, of which they likewise resemble certain species in 
their general aspect, they differ in having a thicker shell, wider 
hinge plate, and much stronger cardinal teeth. In true Modi- 
oloptis there is only a mere thickening or slight fold of the 
hinge plates beneath the beaks, yet I do not think that the 
plan of hingement ie fundamentally different from that of 
Ischyrodonta, in which I believe it has simply found more full 
expression. The small accessory scars situated just above the 
anterior adductors, are not, as far as I am aware, ever present 
in either Modiolopsis or Cypncnrditcs. 
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on the exterior of the shell. Another but less deep nod shorter 
furrow occurs in the epace between this and the tinterior mus- 
cular scar. 

An average specimen of the typical form has the following 
dimeneioQs: Greatest length, 35 mm.; greatest bight, (from 
posterior extremity of hinge line to posterior portion of haae) 
30 mm.; from postero-cardiniil angle to antero-basal region 
31.5 mm. ; from beaks to postero-basal region 35 mm. ; great- 
est convexity of a cast of the interior of a specimen of the 
same size. 16 mm. 

This species ought not to be confounded with any otlier 
known to me from the Cincinnati rocks. ■ I have seen speci- 
mens of it labelled C'j}>ncaditea kaiiifsi S. A. Miller, a shell 
occupying the same horizon, but there ia little reason for con- 
fusing the two since Miller's species has posterior cardinal 
teeth, is less convex, and not so high posteriorly. 

Poeition and locality : near the top of the Cincinnati group atOxfoni, 
O., and Richmond, Ind. 



Ischyrodonta elongata, n. ep. 




Of this species only casts of the interior liave been seen. 
TheAe may be described briefly as follows r Shell ratlier large 
transversely elongate-ovate, widest posteriorly, stronfily con- 
vex, with point of greatest convexity a little in front of the 
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claims that IMahra is founded upon inequivalve shells, hav- 
ing an edentulous hinge. 

From Cypn>(ir(ii(e8(proviBionally including Cyrtodonta) the 
new genus is totally difTerent. All true species of that genus 
have thicker shells, a wide and strong hinge pJate , and from 
two to four strong posterior lateral teeth. They have also no 
wide escutcheon as in Whitella, though a narrow striated liga- 
mental area exists in some of the species. 

The species which I would refer to this genus, besides those 
here described as new, are Dolabra { Cypricardiles,) sterlingenaia 
M, and W, ( Cypricarditen quadrangularis Whitfield, and { Cj/r- 
todonta hitidi Billings. At least four otheruudescribedspeciea 
are known to me, two in the Trenton and Galena of Minnesota, 
one in the Trenton of Kentucky, and one in the upper beds of 
the Cincinnati group, at Waynesville, Ohio. 



Whitella obliquata, d. ap. 
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tero-doTBal slope shorter and more abrupt, the bight compar- 
atively greater and the outline in general somewhat different, 
particularly in the ventral region where the margin -is more 
convex than in W. ulillquuta. H', i/undrangularis (Ci/prlcar- 
ditefi qvatlranf/iilaria Whitfield) is much shorter and more 
erect. 

In a large specimen the hight and length are respectively 47 
mm. and (iO mm ; in a small specimen 3S mm. and 45 mm. 
greatest convexity of the latter 25 mm. 

Position and IcM'.ility. Ujipur bfds of the Cincinnati group at Blan- 
cbeBter, Middlctowii and other locatJons in Ohio and Indiana. 




Fig. 14. WhiUUa umbonata, n. sp.. upper bpds o( the Cincinnati 
group, a. View of the riplit Bide <.t a fari!;e pxhuii)!!-. liiken from a 
gntta-perrha caat of a natural mould of the exterior. /., c, and d, thrt-e 
viewB of a well preserved but Buiall caat of the interior, collected at 
Middletown, Ohio. 
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Falls, MiiiD., which preserves the ehell. This I now regard as 
belonging to a distinct species with :i more distinct umbonal 
ridge, greater tumidity and less projecting beuke, thus in al- 
most every respect agreeing more nearly with 11'. oli}i'[naln. 
Still it must be regarded as specifically distinct from that 
species since there is a well marked difl'erence in the dentition 
of the hinge, the teeth in front of the beaks being shorter and 
less nearly horizontal. Additional difl'erences are brought out 
by a comparison with the Ohio specimens of that species, such 
as greater convexity, more pronounced umbonal ridge, slight- 
ly less projecting and more closely approximated beaks. 
The escutcheon also is narrower, with its sides more nearly 
vertical, while the internal ligament support at the [losterior 
extremity of the hinge is stronger. The form of the shell is 
besides somewhat different, being comparatively higher and 
more erect. 

The basal margin and lower portion of the posterior end are 
uafortunately broken away on the Cannon Falls specimen, 
but so far as the evidence at hand permits of judgment it 
would appear that the postero-ventral angle is more abrupt 
than in W. obUquata. 

Taking all these points into consideration I feel justified in 
regarding it as sufiiciently distinct to deserve recognition. I 
propose therefore to call it Whitella scofieldi in honor of Mr. 
W, H. Scofield of Cannon Falls, Minn., to whom I am indebted 
for many favors. 



EDITORIAL COMMENT. 

The Frk-Natal History op the Obolooical Society or Ambbica. 

The movement for the Geological Society was inaugurated 
at Cincinnati, Ohio, in 1881, The following are the oflicial 
records: 

The geologists of the American AsEoriation for the Aiivanct'iiient of 
Science, at the Cincinnati meeting, at a meeting held in the room of 
Section B, 6 p. m. Aug. 18, 1881, having resolved to organize an asso- 
ciation of the geologists of America, appoinled a comniiltec to draft a 
conatitntioD and orguiiiation of such society. Thin < 
■iated of the following members ; 

Genrge Swallow, Coluniliia, Mo. 
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CIRCL-LAR LKTTSR TO TIIR QEOLOOiaTS OF AMBBICA. 

At the Cincinnati meeting of ttie A.'A. A. S. CAuguBtlSSl) tbe 
geotogistB there present met together to consider the propriety of form- 
ing a separate Drganization promoting their mutual interests in direct- 
tions not fulljr met by tbe A.A.A.S. 

Tbe demand for more uniform and united work by geologists through- 
out the country and for means of coopenition and intercommunication 
among such workers appeared to those present to offer good reason fur 
the organization of an American ijociety of Geologists. This vant is 
felt most hy those engaged in the technical identification and descrip- 
tion of fossils, and in tbe determination of the true values and reUtive 
position in the geological series of the rock masses appearing in the 
different parts of the country. For tbe purpose of mutual aid and co- 
operation in the furtherance of these cnda, it was resolved by formal 
vote, as the sense of those present, tliat a distinct society of American 
geologists should be Humanized. 

A cummittcc was appointed to driift a constitution, hut upon further 
consideration it uus regarded as of threat importance that all the geolo- 
gisl^ i>( the country (as far as possilile) lie consulted, and that perma- 
nent organization he deferred for more full and mature deliberation than 
could li« taken during the present session of the Association, It was 
therefore proposed that a circular letter be prepared by the committee, 
conveying the sense of the geologists asseQibled, and that this bo sent 
to all the geologists of America for tlieir consideration and the time 
and place of the next meeting of the A.A.A.S. be designated for the 
final consideration and organization of such a society. The following 
are some wants which it is hoped may be attained liy such an organi- 
zation, and wliich are not provided for hy any alrea<ly existing society. 

The want of greater uniformity in the methods of making and record- 
ing observations and in the usage of nomenclature ; and a better under- 
standing of each other's work over the vast territory of America. 

The want of a common organ for the publication and discuHsion of 
geological matters, especially those relating to stratigrapliy and paleon- 
tology. 

The want of a central library in which shall be collected for reference 
■nd use a complete set of the publications needed by every working 
geohigist, but many of which are at present out of print, very rare and 
almost impossible to be obtained or even consulted. 

The desirability of the occasional meeting of American geologists for 
the purjioae of coordinating and reducing to scientific system the great 
and rapidly accumulating mitss of facts gathered hy individuals or by 
■tate surveys in more or lens restricted regions. The Wiiiit of better 
facilities than at present exist of intercommunication umong the 
numerous geologists in the country for their mutual aid and coii|>era- 

The geologists assembled at the meeting are of the opinion that those 
wants may be best supplied by the formation of a distinct society of 
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gei>logiat«, with u permanent organkation, a tentral and 

bers. Thesfl vtowa are reBpectfuUy Bubmitted to our fellow 
of America with tlie reitueat that tliey give them care/ul 
ion, and that all inlerested in the accomplishment of the 
ler" set forth may be present at the neit meeting of the 
t Montreal, and prepared to take action in the matter— the 
•a of Buch a. Hot'iety as will meet the necesaitiea and be 
grandeur of the work given to American geologiflte to ac- 

cular letter fiDslly prepared by N. H. Winchell and 
ty the committee reads ae follows : 

CI&Cl'LAU LKrTEB. 

oyiit* of Avitrica : 

ting of the geologists in attendance at the Cincinnati seesion 
he American Association for the Advancement of Science, 
ignad were appointed acomwittee to correspond withAmer- 
;lst9, respecting the formation of a American Oeoiogieal 
e result of snch correspondence to be reported at the next 
the American Association tor tlie Advancement iif Sci- 

tii such instru.-Iions, it ia deomeil liesl to present sundry 
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its work, membership and organization that its spirit neceeaarily, and 
properly, is not favorable - to the development of any special work 
through its own agency- 

4. The geologists as a body, have no way of eipreaeing their views 
on important state, national or inWmationftl measures, except through 
tho medium of the American Association, at the meetings o( which 
there is a perceptible and increasing lack of attendance aud interest 
on the part of geologists, in consequence of which the actunl views of 
the geologists of the country on such (luestions can not lie obtained 
and expressed correctly. 

6. There is a need of co-ordination of the results of state surveys, 
to the establishment of greater uniformity in nomenclature and 
classification. 

ft. There is a need of co-operation on the part of pahcontologists, 
and of some system in describing tind publishing new species. 
I. There is no strictly geological magazine or journal in America. 
a. There is no strictly geological society in America. 
9. There are numerous such societies and journals in Europe, as 
well as journals and societies devoted exclusively to the branches of 
paleontology and mineralogy. 

The conimitlee desires also to disclaim any intention to trespass on 
the field and plans of the American Association for the Advancement 
of Si-ienc*", or to criticise it in any way as to the discharge of its func- 
tions. Its tendency is to popularize science and to advance its accep- 
tance by the World by difl'using scientific knowledge, and by 
announcing important discoveries, and as such its sphere of activity is 
one that no special scientific body can occupy, but which still will be 
aided by the existence of tribntary organizations, such as that contem- 
plated by this circular. 

Persons to whom this circular is addressed are requested to 
communicate promptly their views and recommendations to any 
member of the committee, in order that a report may be presented at 
the Montreal meeting of the American Association, embodying such 
recommendations as may be warranted by the correspondence, and 
summarizing the same. 
Signed: N. 11. WINCHELL, State Geologist of Mhinesota, 

ifinneaiiolit, Afinn. 
JOHN B. PROCTER, State Geologist of Kentucky, 

Franl-fort, Ky. 
HENRY S. WILLIAMS, Professor of Paleontology, 
Cornell UmreTiily, Ithaca,N. Y, 
JOHN COLLETT, State Geologist of Indiana, 

Tndianapolit, Indiana. 
G. 0. SWALLOW, Professor of Geology, etc., 

UnirtrtUi/ i>f Mittovri, Columbia, Jfo. 
WM. J. DAVie, PalieontologiBt, 

AiiislanI Oeol. Sar. of Ky., LoiiUville, Ky. 
8. A. MILLER, Palteontologist, 

Cincinnati, OAto. 




Editorial Comment. 1S7 

Q. K. Warren, Newport, R. I. : "I heartly endorse the tnoTement." 

/. E. Todd, Beloit, Wis. : "I saj' to you, as a member ot that com- 
mittee, Amen." 

A. Winchell, Ann Arbor, Mich. : "Circular letter was received with 
great aatiafactioa. The coneiderationa presented seem to me pertinent 
and weighty, i promiee it my full sympathy and support ; and hope a 
large projiortion of the representative geologists uf America will return 
a hearty response to the project." 

E. \V. Clat/pole, New Bloomfield, Pa. : "1 should lie very glad to see 
Huch a society established in this country, and to do all I can to aid it. 
Nor do I think it impossible, though difficult to maintain aach a 
Hociety in an active and cfTicient condition." Endorsea all the points 
in detail, and then considers whether audi a society, if eRtablished, is 
likely to last and be successful. This depends mostly on tlie founda- 
tion and methods ado]>ted. He does not think fortnightly nor monthly 
uieetinKs could be siistuined. £nt;land is ho small that the (^ologista 
can attenil nuch meetings. In (bv United States the distances are too 
great £or members to meet often. If the meetings are to be held in 
I'onnection with the A.A.A.S. there would be unpleasant rivalry. He 
concludeB there should be no meftimja but the irlinnc'' thall >■( on puh- 
lieation» alone as the bimd of union. 

Robert Bell. Ottawa, Canada : Expressci' hearty approval of the 
proposed Oeologtcal Society. Its deairability is so well set forth in the 
circular that it would he difficult to May more in favor of the plan. "I 
endorse every one of the reasons therein slated" etc., and "trust that 
my name will he put down as one of the orifjinal members" at the 
approaching meeting in Montreal. 

H'.ii. U. iMii», Cambridge, Mass. : "I shall be very glad to aid the 
promotion of an American Geologiial Society in every way in ray 
power — especinlly if it Hhould underbtke the publication of an antliori- 
tutive journal in which I lepides original articles one could find abstnicts 
of or refereniea to everything of importance published in this (country 
or in Europe connected with (he Kubject. I think such a so<-loiy, witli 
its meetings and branch meetings (if necessary) and publicalions, 
would at once take gnod rank among the scientilic societies in the 
country, and would hiive eflicient support from geologists and paleim- 

P. W. fich'iejl'ir. rotlsvillf, ]':i. : Heartty ujiprovcs the auggCHtiuns 
of the circular, but queries whether there should not be head-c|uiirters 
somewhere — perhaps in New Yurk, with otHcc, library and museum, 
with meetings sometimes there and s<imetimes at other puints. 

it. C. Read. Hiidsim, (>. : "The formation of such a society would 
he of great advantage to .-imericrtn geology, especiolly if it leads tci the 
establishment of a well-edited gsological journal, us it would do much 
to secure a reliable and common nrimenclature by American geologists." 

S, E. Tillman, West Point, N. Y. : " ^uch :i society, if seems to me, 
ii very desirable and almost necessary ; and I shall be most happy to 
aid in its establishment in avery way in my power." 
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Society." " We shall probably, therefore, constitute a distinct body 
from that which you muy form in the U. 8., but shall be very glad to 
keep up friendly intercourse and cooperation." 

Report of the Proceedings at Montreal, 1S32 (official}. At the Montreal 
meeting of the A. A. A. S., August. 1883, a number of American geolo- 
gists convened to consider the question of organizing an American 
Geological Society ; Prof. A. Winchell n'as chosen chairman and C. H. 
Hitchcock secretary. Several sessions irere held, \i'liofie proceedings 
may be summed up in the following statements: 

Prof. N. H. Winchell, chairman of tho committee appointed in Cin- 
cinnati in 1S81, to correspond with geologists upon the expediency of 
forming such a society, reported tliat ninety answers bad been received 
in response to his circulars, all but two of which spoke favorably of the 
project. Prof. H. S. WllHains, Secy., reported answers from thirty 
persons; and S. A. Miller reported answers from aix persons, all 
favorable : making a total of one hundred and twenty-six opinlonii in 
favor of, and only two dinsenting from the formation of the proiioKed 
society. 

A committee consisting of .Te.I Hotcbkiss, R. P. Whitfield, and C. 
H. Hitchcock was appointed to consider the situation, and report the 
most suitable action to be followed. This committee recommended 
as the llrst step to be taken, the establibhmeiit of n geological maga- 
zine. This report was accepted and adopted. The Cincinnati com- 
mittee reported a constitution for the formation of a geological associ- 
Ktion, which was discussed and laid upon the table ; and the commit- 
tee desired to continue their labors and report at Minneapolis in 188,1. 

Last of all, a committee consisting of C. II. Hitchcock, J. S. New- 
biu-y, N. H. Winchell, H. S. Williams imJ G. H. Cook was designated 
toaonfer with Major J. W. Powell of AVashington, with the viewot as- 
certaining what encouragement coulil be afTorded by him in the sup- 
port of the )>ro|>osed geolt^ical magazine. 

On motion of James Hall it was voted to recommend to ::>ection E 
(A. A. A, S), the appointment of a committee to confer with the director 
of the U. 8. geological survey in regard to cooperation between the 
national and state sur^'eys. 

The persona present at these several meetings were Prole. A. Win- 
chell, N. H. Winchell, E. T. Cox, H. S. Williams, W. H. Niles. E 
Orton, E. T. Nelson, Jed Ilotchkisa, E. P. Whitfield, A. H. Worthen 
I.C.White, E. W. Claypole, G. H. Cook, J. W. Spencer, J. S. New- 
berry, James Hall, T. Sterry Hunt, H. F. Walling, E. 1). Cope and {'. 
H. Hitchcock. 

C. H. Hitchcock, Secy. 
The committee mentioned above conferred with major Powell in re- 
gard to the magazine. He expressed a desire fur the hucccss of tht- 
magaiine, and a readiness to contribute to its uelfare when estab- 
lished ; but thought it would be prejudicial to its interests if be 
were identified with its inception. 

C. H. HiTcncocK, Secy. 



£ 



Editorial Comment. 191 

th« ptoaperity of the society and the promotion of geologj' in Amer- 
ica. 

Offieert. The ofBcers of the society shall be a president, who shall 
be elected annually by the society at large, and shall be the president 
of Ibe executive council and a member thereof by virtue of this office ; 
a secretary, who shall be elected by the council, who shall perform 
such duties as the council shall prescribe, and receive such compen- 
sation as the council ehall determine ; and a treasurer, 

MinuteioflheMinneapolit meeting. (Official.) At the Minneapolia 
meeting of the A. A. A. 8., the adjourned session of the geologists as- 
sembled to consult about the geological society and magazine was held 
Aug. 21, 188.1. The records of the Montreal meeting were read and ap- 
proved. Prof. N. 11. Winchell was elected chairman. 

A letter was read from the MineraloKical and Geological Section of 
the Philadelphia Academy of Natural Sciences, addressed to the 
President of Section E favoring the formation of an American Society 
of Gei)logi«t{i "provideil that such action shall be generally concurred 
in by American geologists, and that its permanency and a liberal publi- 
cation of professional pH))ers ><e insured by an ample endowment 
fund." [Signed] Clias. A. Anhburner, Secretarj'. 

After much and varied discussion it was Reeolvfd that a committee 
Imj appointed to confer with the Mineralogical and Geological Section 
of the Philadelphia Academy of Natural Sciences with reference to 
the formation of an American Society and the establishment of a 
geological magazine. 

The president and secretary of section Eat the Philadelphia meeting 
A. A. A. S. were designated as a part of this committee, the others 
bein« selected by Prof. N. H. Winchell, the chairman of this meeting. 
As finally constituted, this committee consisted of Profs. N. H. Win- 
chell, E. A. Smith, C. A. White, C. H. Hitchcock, H. 8. Williams. 

The geologists present at the Minneapolis conference were N. H. 
Wimhell, J. S. Newberry, T. S. Hunt, E. Orton, J. W. Spencer, E. 
T. Cox, J. W. Powell, W. Upham, J. P. Lesley. E. W. Claypoie and 
C. H. Hitchcock. C. H. Hilcbrock, Secretary. 

The friends of the new movement became very much dis- 
couraged by the expression of unfiivorable views at Minne- 
apolis ; and the report of these opinions seemed to have 
reached the members of the Philadelphia Academy, since they 
made no effort to consult with the members of the committee 
at the Philadelphia meeting of the A. A. A. S. in 1884. Four 
years later various causes led some of these opponents to 
change their mindtn, and the chairman and secretary of the 
moribund organization i^aw that nothing would be done by 
other parties, and so in virtue of their office they sent out a 
call to their confn^ree to meet at Cleveland, Ohio, in < 
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nymouB with section K. "I should prefer much to see an 

reological Society to which nono mi^Iit be eligible e:Ecept 

liave made contributions toward tlie ad van cement of 

'olo^ry." 

;t, Albany, New York, favors the formation ol a chib or 

tical with section E, and not ii new distinct organization. 

ig;;Btit a meeting in tbe early summer or in May, and b> 
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I .\rbor, Mk'li. "I wan not in fikvurof the indepcn- 
atiiiu prupoHod at first, principally for the renson tliat i( 
.y to antagonize the ijeiicral society. To the present prop- 

I give a most cordial aasent." 

iner, Stale (ieologiat of Arkansas: "Hastens to say that 

II of such nn association aeema to ine most dcHirablc, aa is 

bod su^geSICil." 

i<tm», Ithiu-ii, N. Y. : "I would liki 
society ; but I have serious doul 
ion K iuto such a society." 
.*.«. Lincoln Xcbrnskn, ih "in favtirof (lie proposed organ i- 
Amprican Geolihtficiil Society." 

'.I, Indianapolis, Ind., is opposed to each of tlie jiropoHi- 
e lo a connection with tin- A. A. A. S. 

■f, of U- S. Geological Survey, doubta the expediency of 
l^eolojiieal society in connection with the A. A. A. S. "I am 
le orKanizalion of an .vnioricnii Greological !Sociely as soon 
.'<■] aHsurcd of \ia aiicccss. I will join, contribute freely 
1 work energelicully for an Americiin GeoloKical Society. 
8 so constituti'il a-s to acenre Ilie support of two-thirda or 
lerif.in jicolopists; and thoujih 1 sliould prefer that the 
lopeiidenl of the A.A.A.S., I will not uiiike niy support 



[1 tlia 



ndili 



1, approve; 



■child, .'Secretary New York Academy of Bcienee 

if tlie rircuhir. "I doubt if a distinct geologici 

cli, all around, ns section E o( the A.A.A.S. Hut an in- 

Wrnerican (leoloEica! Society," hehig section V. has the 

[lii.tli. n meets my ideas exactly," 

'ii:,'r of Philadelphia strongly opimses the proposition l.i 

jjmsed society CHJxtensivi' with Section K. 

(mil of Montreal, would keep the two associations distinct. 

tianagement of the society will not fall into tbe hands of 

r party. 

',h, Tuscaloosa, Ahi., approved of the plan of the circular, 

larlliea'l id Mii-suuri, thinks timt geology does not of 

iiatntain its proper ]>roniinence in tbe A. A. A. S. and 

>es to tljose who are trying to inaugurate ftnewasaocittlion. 

la at New Haven, Conn,, thinks the proposed society 

I good thing and tend to promote uood feeling among geol- 

II as good science. Only 1 would not have membership 
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Id accordance with the author's theory, now general!]' accepted, 
that the great oceanic depressions and continental plateaus became 
distinct teatures of the earth in the Arclifcan era and have since been 
permanent with only minor oBi:iIlationH, we must refer the great vol- 
canic range of the Hawaiian or Sandwich islands, as likewise other 
islands rising from abyssal oceanic depths, nearly ali of which consist 
entire!]' of igneous roclis, to the eruption of molten portions of the 
primal earth crust, for no stratified deposite of considerable tliicltncss 
could be formed ao far from the trarders of the continents. The lavas of 
the Hawaiian islands arc augitic bsnnlts, varying chiefly in the amount 
of chrysolite present. Molecular permeation of the mugma in flie 
volcanic conduits l>y water as superheated steam, producing vesiculn- 
lion and in its eiic:apc throwing; up jetH of lava six to nine hundred feet 
high in the crater of Mount l.ou, is attributed to infiltration of tlic 
water of rains anil ita slow absorption by the column of molten rock. 
This seems to be demonstrated by the more frequent occurences of 
eruptions in tlie rainy HPason, nml by the greater volumes of steam 
and consequently higher lava jrts in the summit crater tlian in Kilauea, 
9,000 feet lower and twenty miles distant on Ihe flank of Mount Loa. 
Furthermore, the independent and unsympathetic action of tliese vents 
upon the same mouutain mass shows that tlie elastic vapor of water 
which uplifts their lava columns is accessory and of superficial origin, 
instead of beiuf; an original constituent of tlie magma at the great 
depth whence the conduits derive their uupplies of lava and of voi- 

This valuable treatise, and tlial of Capt. C. E. Dutlon in the Fourth 
annual report of the I', s. Geological Survey, withtbeearlicr notices 
reviewed by professor l)una,give to the Hawaiian islands the foremost 
place in the literature of vulcanology, a most important branch of geo- 
logic science still presenting many ijuestioiis to be solvei.1. 

The Oogrtiphic Development of Northern Xew Jti-iey. Rv Wii.i.i.uf 
MoBKis Davis and J. Walter W.h.i>, Jr. (From Proceedings of the 
Boston Society of Natural HiKtory, vol. xxiv, IS*', pp. ;>ii3-4:;;t ; wjtii 
111 6gures of maps and sections in the text.) Tliia e^Ksy is ba>:ed on 
field work by the auilmrs as teacher and student at Harvard college, 
with the aids of the reports and admirable contoured maps publislied 
by tlie State (Volo^'ical .Survey. The investigation proved very in- 
etructive, anditsmfthinU and general conclusions will probably be 
found to have a wid<' application to other portions of the Atlantic sloiH' 
when simularly si-ciirate topographic maps of adjoining states and the 
eastern provinces of Canada shall be made. 

The Appalachian revolution, culminating in Permian time, produced 
mountain ranges strongly folded and presumably of great bight for a 
certain period ; Ijul in the area of the Triassic belt their to]u>gra{ihy 
seems to have been reduced to u inoderate relief before Triassic de- 
position began. Ihiring an ensuinu epoch of mountaiu-building the 
great mass of eclimenta a<'cuinulaleil in the Triassic cycle sulR'red 
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kccompanied by volcanic oatbnrats along the course of the Sierra and 
Cascade ranges Still later, during the Quaternary period, profound 
faulting has separated the high Sierra as a distinct range by the sub- 
eidente of the Great Baain region. 

Tbo author thus refers the upheaval of this highest mountain range 
of the United States and the immense lava flows of the Pacific slope to 
the same period daring vhich ice was accumulated in vast thickness and 
weight on the northern half of the continent. The possible and indeed tbe 
probable causal connpction of tliesB great geologic developmenls bas 
been pointed out l)y Prof. A. Winchell in the first volume of the Amer- 
ican Geoloiust. With the more extended exploration of tlie geology of 
the Sierra Nevada, now being prosecuted by Mr. Becker ot the U. S. 
geological snrvey, we may hope for mui-b fuller knowledgi: of its age 
and history ; and at the same time Capt. Dutton's researches on the 
great volcanic areas stretching thence northward may be expected to 
afford means for close correlation with the drift formations and the 
continental ice-sheets. 

The Foiiil ButtrrJUrn of FloriMant. By Samuet. H. 8ri-r>ftKn. Pages 
433-474 ; plates ui and lih ; figures 20-22. (.Accompanying tlie eighth 
annual report, U. S. geological survey.) Seven of the total seventeen 
known species of fossil butterSies have been found at Florissant, Col- 
orado, as described in this memoir, in beds supposed to be of Oligo- 
cene age. Their general aspect is regarded as distinctly subtropical 
and Amf ricHn ; but one species, belonging to the al>errant group I.iby- 
Ibeinii-, is "specially curious, as it resembles least of all tlie American 
speriesof thesub-tftmiiy, andmoHtoIall one that occurs in western 
Africa." From characters observed in the structure of the Florissant 
butterflies, Mr. Scudder infers that there was very rapid development 
when butterflies first appeared, or that they began to exist at a far 
earlier perioil than the llligocene, in which, at Aix, the oldext fossil 
butterflies of Europe have also been obtained. 

The Geologif o/ the Iitaad of Mount Dttert, Maine. By Nathaniel 
Soct;i(!ate Sualer. Pages 987-IOGl ; plates i.xcv-lx.vvi ; figures 'S',\-ii}. 
(Accompanying the eighth annual report, U. S. geological survey.) 
The examination of -Mount Desert was undertaken for the purpose of 
determining to what extent this part of Sew Knglanil has been affected 
by changes of level since it was uncovered by the recession of the ice- 
sheet at the end of the glacial period. Mount Desert, the largest island 
of the rocky, fiord-indented coast of Maine, having an area of about a 
bondred square miles, was selected for this inituiry because it is the 
highest part of the whole eastern shore line of the United States. 
Green mountain, the culminating point, rises 1,-327 feet above the sea, 
Mid the average elevation of the island is almost five hundred feet- 
Its cliffs ot rock, mostly facing the south and east, and its long, smooth 
northwardly descending slopes of till, are well adapted for preserving 
CTtdences of former submergence of the land. 
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THE THICKNESS OP THE DEVONIAN AND SILURIAN 
ROCKS OP WESTERN CENTRAL. NEW YORK. 

The Pioneer well of Findlaj, Ohio, demonstrated in Novem- 
ber, 1884, the existence of natural gas in commercial tguan- 
tity in the Trenton limestone of northwestern Ohio. The die- 
covery of a new geological horizon for oil and gas wae follow- 
ed by the drilling of test wells in other states, especially in 
those which were partly underlain by the Trenton limestone, 
and the attention of prospectors was early directed toward 
New York state as a promising field*. In April, 1887, a test 
well was commenced in central New York, near Morrisvillc, 
Madisou county.' 

During the remainder of the year wells were drilled in west- 
ern central New York at Ithnca, Seneca Falls, Clyde, Wol- 
cott, and Fulton. . In the Seneca Falls, Wolcott. and 
Fulton wells a small (junntity of natural gas was obtain- 
ed; hut, not in sufficient amount for commercial purposes. 
The gas in the Seneca Falls well came from the upper part of 
the Ifedina sandstone iind from the upper Trenton limestone 
in the Wolcott and Fulton wells. 

Although the wells have been failures, in so far as obtaining 
natural gas for commercial purposes is concerned : yet, from a 
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em boimdary line of Wells township, Bradford county, Pena., 
not far from Wells station on the Tioga Division of the New 
York, Lake Erie and Western R. R. It is eighty rods south 
of the 77th mile stone of the state line between New York and 
Pennsylvania, and about eight miles southwest of Elmira, 
New York. Drilling was commenced November 15th. 1887 
and finiBbed April 17th, 1888. The well produced no oil ; but 
a small amount of gas was obtained at a depth of 348 feet. At 
371feet a little salt water was found and at about the same depth 
a vein of mineral water. The altitude of the mouth of the 
well is about 1600 feet A. T., according to Mr. Wm. Brown, to 
whom I am indebted for the samples of drillings. The well 
commenced in the upper part of the Chemung group and at a 
depth of about 930 feet there was a change from the greenish- 
gray, micaceous sandstone chips to those of greenish-blue or 
blue argillaceous shales, which are probably the upper part of 
the Portage group. The well waB drilled to a depth of 2710 
feet, without reaching the Genesee black ehale, which indicates 
in this well a thickness of more than 1780 feet for the Portage. 
Or, since there is some doubt as to the line of separation be- 
tween the Chemung and Portage, it shows that in southern 
New York, near the meridian of Elmira, the combined thick- 
ness of the Chemung and Portage groups is considerably more 
than 2700 feet. 

J Section of the BiTd Crttk IIVH. 

Altitude, estimated, KiOO' A. T. 
400' 



Chips partly from light gray sandstone ; but mostly from 
a slightly purplish sandstone, whicli ia sumc- 
vbat calcareous. 

Greenish-blue, non-falcareous, ar;;iilareouB shale which 
is probablj- in the upper part of the Portage. 

The BpecimcnB from therpniainaerof the well are nearly 
all of greenish or bluish tint, are mostly from ar- 
gillaceiiuii or arenaceous sliules which are usually 
no n- calcareous. At 2700' the chip;' are from a 
dark blue, finely arenaceous shale, which is 
slightly calcareous. 

The last sample from the bottom of the well, at 2701' 
is a bluish to iirei-Dish-gray. line i^rained, arena- 
ceous rock, whii'h is very sliuhtly calcareous; 
aUo, there is blue argillaceous sbalc. 
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2900' 6' 9tb rock salt, 6'-8'. 

2912 Some salt cr^stftla. 

' Greenshale. 

' Salt cryetals, the last seeo. 
' Traces of mottled red and green alialea. 
Green Shale. 

' Mottled red and green shales. Moat of the shale ia 
green, but there ie some red and green mottled. 

' Last sample. 

' Bottom of well according to the contractor, Hr. Rnst. 

The Itfaaca well passed throneh irom 1230 '-1285' of the Salina and 
only reached the tot of the red and green mottled shales above the 
red shale. 

Forsome additional information in reference to the Ithaca well see 
Trans. Am. Inst. Min.Ena., vol, ivi, pp. Wl, 942- Also, N. Y. Asa. 
Doc. '89, No. 4.1, p. 22an<fchartB ii, iii and iv. 

Section of will drilled at Seneca FalU, Seneca county, Kevi York. Loca- 
tion in thtSeneca River vallty in the ea»tern part of the villagt. 
AJtitnde, approximately, 335' A. T. 

Drab colored, impur* limestones. 

Bine marls with an occasional reil and green chip. 

Greenieh-graj marls and drab colored limeatonea. 

Mostly bright red shale ; but some mottled red and 
green ahale. 

Dark blue limestune and shale in tlie upper part with 
greenish shales at the base. 

Niagara and Clinton groups. 

Red shales and sandalones of the Medina group. 

Bottom of the well. 
This well commenced in the upper part of the Salina group and waa 
drilled to the depth of ISOO ', the last Kff being in tb« Medina group. 
See Trans. Am. Init. Hin. Eng. vol. xvi, pp. 9A9, 950. 

Section of wed drilled at Clyde, IVaytw county, Ntie York, Location in 
Clyde village- 
Altitude, approximately, 3S9' A. T. 

^ 162* Gray, green and blue marla with gypsum. 

3 Ue Bed marla. 

* Boe- .... 

32" Bine and green marls, probably Salina. 
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1000' 



1200' 



iirso' 



I :»■ 

4110' 
5252- 
533J' 



From these well sections has been compiled the following 
general section giving the thickness of the different geological 
formations, together with the total thickness of the series from 
the lowest Coal Measures down to the Arehean. The thickness 
of the formations from the Barclay coal to the top of the Por- 
tage is estimated, while for the remainder of the series it has 
been obtained from the wells drilled at Bird Creek, Ithaca, 
Seneca Falls, Clyde, Wolcott and Ontario. 



A general geological geetion of Western Central New York. 
Barclay lower coal- 
Potts ville conglomerate. 
hfauch Chunk' red ehalc. 
Pocono gray Handstone. 
Catskill. 

CUcmung. Estimated. 

Upper Portage. 
Ithaca group. 

Lower Portage. '"^,'^X%S!i^t''ilr 
Genesee shales. 
Tully lime atone. 
Hamilton. 
Ma reel 1 us r hales. 
Corniferous limestone. 
Oriskany sandstone. 
Lower Helderberg limestones. 

Niagara limestone and Bhales. 
Clinton. 
90" Red Medina ; sandstones and shales. 
Oswego Handstone. 



1142' 



HI 2' 
5425' 
5540' 



170' 



p 



6025' 
6105' 

e-os- 
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Lower Helder1>erg limea tones. 

Xiagara limestone anil shales. 

Clinton. 

Medina. 

Hudson. 

ft eliale. 
Trentnn. 
?Oalciferous. 



Arcliean. 

Authoritjt and rt/trence /or the thiekneu of the formation*, at given in 
the preceding teetion. 

1. Dr. Henr^ S. Willikms. On the Fossil FKanas o[ the Upper De- 

vonian along the meridian of 7ti° 30' from Tompkins county, 
N. Y.,t« Bradford county. Pa. Bull. U.S. Geol. Surv., No. 3, 
p. 28. 

2. Idem. Loc. eit. pp. 25, 26 and 29, 

Sea TraoB. Am. Inst. Min. Eng., vol. xvi. p. 945. 
The Chemung in New York was estimated by Prof. Halt to 
have a thickness of l&OO' (Ueol. of N. Y., Pt. iv, p. 260) ; this 
, did notincludeSOO' of the Upper Chemung in Pennsylvania, 
but did include the Upper Portage of H. S. Williams 
and the Ithaca group of Vanuxem both of which Dr. Williams 
has referred to the Portage. Dr. Williams' estimate for this 
aeries was I»50' (Trans. Am. Inst. Min. Eng., vol. xvi,p. 046). 

3. Dr. Williams estimates the Portage, which is subdivided into the 

Upper Portage, Ithaca group and Lower Portage, as 1300' in 
thickness (Bull. U. S. Geol. Sorv., No. 3. p. 21). Vannzem 
estimated the Ithaca group as about 400' (Ceol. ot N. Y., Pt. 
Ill, p. 174) which is regarded by Dr. Williams as 450' in thick- 
ness (Trana. Am. Inat. Hin. Eng., vol. zvi, p.945}. Vanozem 
said that "the wall of rock at Ithaca can not be less than about 
400' thick" ; but this probably included some of the Lower ( T) 
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thickness, which is about 700', in W&yne county" ((ieol. 
Surv. of Canada. Rep't of Prog, from its Commencement to 
1663, p. 3-16). 

According to Hall the shale of Niagara group at Wolcott, 
Wayne county "ie little less than 100 feet" and the limestone 
"is apparently not more than 30 or 40 feet thick in Wayne 
county" (Geol. N. Y., Pt. iv, p. 97). 

The thickness of the Clinton group in Wayne county is some- 
what less than 80 ' (Hall ; Ibid. p. 6C>. 

Hall's report suys "Its (the Medina] greatest width is on the 
Kiagara river ; but here a large portion of it is excavated on 
the north, leaving probably leas than half its original extent 
within the state. From the widlh here exposed, the thick- 
ness actually measured, and the rate of dip to the southward, 
there is about three hundred and fifty feet of the rock between 
the mouth of Niagara river and the termination of the rock 

above I.ewiston This rfick thins out entirely in an 

easterly direction in Oneida county." ilhiil. p. 43). At Roch- 
ester, N. Y., aomewhatless than GOO' (Logan: tieol. Surv. of 
Canada. Kep't of Prog, from its Commencement to 18r>3, p. 
310). 

The Hudson group is from 800 to 1000 feet thick in central and 
northwestern Sew York (Hall : Geol. Surv. N. Y., Paleon- 
tology, vol. Ill, pt. 1, teit, p. 20,foot note). It ia 770 ' thick 
on the east side of the township of Oollingwood, on Kottawa- 
eaga bay, at the head of Georgian bay, Oiitario. (Logan : Geol. 
Snrv. of Canada. Rep't of Prog, from ite Commencement to 
18C..1, p. 213). 

The Utica shale ie "-230 feet in Montgomery county; 300 in 
Le«-is county" {Dana: Man. of Geology, 3d Ed., p. I9C). The 
Camplx-ll well, three milfes west of Utica, passed through 710- 
of Utica ahiile and there are surface outcrops in the Moliawk 
Vallev ( ?) of 600 ' iWalcott : Proc. Am. Ass. Adv, Pci., vol. 
*xxv>.p.212). 

Yanusem stated that "the greatett thickness of the Trenton 

limestone in in Lewis county where it cannot he 

leBB than three hundred feet" {Geol. K. Y., Pt. iii, p. 4!t). 
Emmons called it 400'; (Geol. N. Y., Pt. u, p. 116). In 
Ontario, Canaiia, norihof Ontario, Wayne county, K. Y. it 
ie 679 ' (Logan : Geol. Surv. of Canada Rt^p't of Prog, from its 
Commencement to 186;J, p. 18e) ; and aloni? the Trent river 
aljout im ' (Ibid. p. 188). 

In theCHmpbell well, near Utica, about 430"; surface out- 
crops 290 ' (Walcott: Proc. Am. Ass. Adv. !^pi., vol. sxxvi, p. 
212). 

Logan wrote under the heading of the "CnlciferouH forma- 
tion" that "On the west side of the ridge [Laurentiun!. follow- 
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This eBtimate located the top of the Trenton limeetone at a 
depth of 2300 ' and the bottom of the formation at a depth not 
exceeding 2800'. (See article on "Oil and Gas. Do they exist 
in this region?" Ithaca Daily Journal, April 19, 18S7). 

Taking the thickness of this aeries of rocks from the gener- 
alized section of maximum thickneBs and we have 4755' as the 
depth of the top of the Trenton limestone at Ithaca, N. Y. 
The thicknees of thie series, as shown by continuous well sec- 
tions In the preceding general section, it 5708 ' or 953 ' more than 
the supposed maximum thickneEs of this series. If the record 
of the state well at Syracuse be considered then the maximum 
eetimate to the top of the Trenton limestone would be 5172', 
or 536' less than the probable thickness of these formations, 

U. S. Oeologicat Hurvey, June, 1890. 



ARTESIAN WELLS IN NORTH AND SOUTH 
DAKOTA. 

By Warbkk Upiuii, Somerville, Mbhs. 
[Read before ibe Minnesota Ar.ademy of Natural Sciences. June lO.lSOO.] 

On the broad fertile plain called the Red river valley, which 
was the bed of the glacial Lake Agassiz, many artesian wells have 
been obtained within the thick drift sheet, deri^nng their supply of 
water from porous beds or veins of sand and gravel beneath, and 
frequently between, deposits of boulder-clny or till. The depths 
of these wells vary from -10 to about 25(1 feet, and the bight to 
which the water is capable of rising is often only a few feet and 
seldom more than 25 to 50 feet. Hundreds of these flowing 
wells, commonly one to two inches in diameter of pipe, are in use 
on farms, at gnun elevators, and for the supply of towns, on 
both the Minnesota and North Dakota sides of tiie Ked river. 
Some tracts of considerable area, however, fail to And artesian 
wat«r, but even these generally encounter water-hearing layers at 
depths corresponding with those of the artesian wells, from which 
water rises nearly to the surface. 

The narrow areas that maj- be sometimes oocupie<l by the sand 
and gravel layers yielding artesian water, or the thin and in some 
places entirely deficient condition of these layers, is illustratetl by 
the different depUis at which a flow of water was first encountered 
by four wells in tlie village of Grandin, North l>akota. These 
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wgIU ore onlj' 600 to 750 feet deep, and a few, tbc farthest 
southeast, are between 300 and 400 feet in depth. These wells 
are mostly five or six inches in diameter, and their strong pressure, 
commonly from 50 to 175 pounds per square inch at the surface, 
makes tlicm valuable not only for flre-hydrants, hut also to fur- 
nish power for manufacturing purposes. Several wells have been 
bored at Aberdeen, and three years ago fifteen wells were in use 
in Yankton. The pressure of the wells in Yankton is sufficient 
to raise the water 129 feet, and in numerous places along the 
middle portion of the James river valley, as Huron, Red&eld, 
and Aberdeen, the pressure corresponds to a rise of more than 
400 feet above the surface. 

The sections of these deep wells in North Dakota and on the 
high land between the James and Missouri rivers in South Dakota 
include, beneath the drift, the Fort Pierre, Niobrara, and Fort 
Benton divisions of the Cretaceous series ; but along the lower 
part of the James river and on the Vermillion, erosion during the 
Tertiarj' era removed the upper portion of these beds, leaving 
only the Fort Benton shales or a part of that formation over the 
Dakota sandstone. 

At Devil's Lake, where an artesian well was bored last year, 
about sis feet above the depot, or 1,470 feet above the sea, the 
section was as follows : — 

Section, of Well fit Derils L'ikf. 

Glacial drift, till as on the surface 25 feet 

Dark shale, nearly alike througli its whole thickness, in- 
cluding the Fort Pierre and Fort Benton formations, 
with no noticeable calcareous beds at the intermediate 

Niobrara horizon , 1 , 403 feet 

Gravel, of granitic pebbles up to n half inch in <liame- 

ter, firmly cemented with nodular pyrite 3 feet 

Dakota sandstone, or rather u bed of loose suuil, very 
flne, white or light gray, the base of whicli was not 
reached RO feet 

Total 1,311 feet 

From the sandstone, at tiie depth of 1,470 feet. ai-Eesiaii water 
came up witli a rush, but sand soon fllieil the pitK' so that the 
supply became small. It is from this level that the present How 
comes, through narrow slits cut in the piix*. The l)oring was 
continued 40 feet deeper, but no sucli strong How was obtained 



i 
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tween these points, its level is probably nearly constant; and 
borings at intervening towns, as New Rockford and Carriiigton, 
will doubtless find artesian water at or slightly below th« sen level. 
Farther south, the top of the sandstone and its water supply arc 
found throughout a lat^e district of South Dakota and the south 
edge of North Dakota at a plane 251) to 450 feet above the sea. 



Artetian Welh deriving icaler from the Dakota landitone i 
North and Sovik Daltota. 
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All the eastern oiiterops of tLo Dakota eandatonc are lower 
than the upper portions of tlie James river basin and the wotls 
farther west at Highmore and Harold. These outcrops therefore 
cannot be the souri'cs from which the aandstone rcccivea its arte- 
sian water, but, as we have seen, they arc the avenues of its nat- 
ural outflow. We must look instead to the western outorops of 
this formation, where it skirts the Black Hills and exposes its up- 
turned edges along the hase of the Rocky Mountain ranges, for 
the areas upon which water is carried downwani into the sand- 
stone. Thence we know this stratum to be continuous beneatli 
the plains to the James river valley, for there are no nearer nor 
other inlets from which the copious supply of the artesian wells 
can come. At a plane of similar or greater depth an artesian 
reservoir exists beneath much, if not all, of the countrj- west- 
ward to the mountains. The gradients of the altitudes to which 
the water of wells is capable of rising along cast to west lines in 
South Dakota, as at Huron, Miller, and Highmore, are approsi- 
mately the same as the average westward ascent of the country, 
demonstrating this western origin of tlie water supply, and indi- 
cating that such wells may be obtained upon an oxlensive region 
of the arid plains. 

How far then can this artesian water be utilizeil for irrigation ? 
Will it be practicable to store the water in reservoirs for use in the 
season of growing crops, and especially during severe droughts 
like that which so reduce<i, or in some portions entirely cut off. the 
crops in North and South Dakota last year ? To this in<iuiry ive 
may reply by computing the amount of water neeilcd for irrigat- 
ing a given space, as a quarter-section of 160 acres, tbe usuul 
area of a homesteati Allowing a depth of twelve inches of 
water for this use during the growing season, the years supply of 
water from swell flowing 100 gallons per minute is required, 
without allowance being made for leakage or evai>oration from the 
reservoir. The Devils Lake well would, therefore, irrigate only 
64 acres, and the Jamestown well, flowing '.i'a gallons jjcr minute 
will water less than a sei'tion one mile »juare. But each of these 
wells cost about *7, 000, to which must l)e addctl tiie cost of the 
construction of reservoirs and irrigating diti-hcs, placing the ex- 
pense of such water supply far Iwyond iU prospccti\'c value for 
onlinaiy agriculture. 
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tion liimclrcds of miles through the sandstone, Thcj- arc thi> 
same in kind and similar in amount with the mineral matter of 
Devil's lake, concentrated )>y cvajioration witliout outlet from the 
water of inflowing streams and springs, which bring very small 
amounts of these salta dtssolvetl from tlie drift and Crt^taoeons 
shale of the adjoining country. 

Much shale, gravel and detritus, rich in suijthatcs, are present 
in the glacial drift over neai'Iy the entire Red river Imsin, and the 
)>crcolating rain-watfir, found liy the fresh artesian wells in tlie 
drift of the southern and northern ends of the lletl river valley, 
has acquircil minute rjuantities of nlkaline and saline matter. 
But where its pro|>ortiun is large, as in the hraekish water of tlie 
wells from Crookstou and Blnnchard northwanl to the edge of 
Manitoba, it seems impossible tliat so remarkable ditfercnee can 
be due to diversitj' in the material of tlie drift, or to longer tinio 
and l)ett«r opportunity afl!ordcd to tlie water for such impregna- 
tion while i)ereolating through iK>rous beds or veins in the drift. 
The saline and alkaline artesian waters of the drift gnt^'el and 
sand along this central portion of the Ited river valley therefons 
ap|x?ar to be receive*! mainlj- from the ssune Dakota sandstone 
which supplies the deej) wells of the James river valley. 

Several wells in the vicinity of Blnnchard and Mayville. ;}TJ 
to 404 feet in depth, jjass through the <lrift and enter a very fine 
white santtstone, probably tlic Dakota formation, fmm which they 
obtain flows of brackish water. About a dozen miles east of 
Blanchard the drift was fonnd to have u total thickness of 310 
feet. Ix'low which a lioring went 107 feet into t^xeeedingly tine 
white sandstone, finding, however, no artesian water, appan'Utly 
Iweause of the very close texture of the ivx-k. Tlu' top <)f the 
sandstone in these wells is i!r>0 to r>7J feet abi)ve the wa. If il is 
the Dakota sandstone, as seems probable, it has an ascent of 
about liOO feet in To miles east from the meridran of Devil's Lake 
and Jamestown, rising in its approach toward the Silurian. Cam- 
lirian. and Archaean areas of .Minnesota and Manitoba. Il may 
Ijc thus the iKil-ntek, <m which the drift is deposited, beneath ex- 
tensive tracts in the middle part and on liic western Imnier of the 
Hed river valley, discharging there its alkaline and saline artcsinn 
water into the permeable beds of gravel and sand in the drift 
sheet, whence it rises in the brackish wells of that<listrict. 
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formation of that series, 398 feet, yiekliug a feeble flow of ver^' 
salt water from its upper part ; ( 5) Bandstone, pcrhiips a trace of 
the Dresbaeli sandstoue of southeastern Minnesota, 5 feet, yiekl- 
ing a small flow of brine, whicli was analyzed liy Prof. Henry 
Montgomery of the University of North Dakota, and pronounceil 
more saline than sea water ; and ( ) granite, as determined by 
Vrof. N. S. Shalcr from specimens of the borings, 12 focL The 
water used from this well ia taken from the top of the Jordan 
sandstone, at the deptli of 438 feet. I'he diameter of the i)ipc is 
six inches, and the How. according to three measurements in 188G 
and 1S87, during the first year after the completion of the well, 
was 800 gallons per minute. The reference of this section to the 
Cambrian scries seems to he well determined I)y correlation with 
other wells penetrating Camhrian strata in this valley at Humlx>ldt, 
.Minnesota, and Roscnfeld, Manitoba, respectively about thirty- 
Jive and flfty-five miles farther north. At Roscnfeld, howei'er, 
acwrding to my interpretation of the section, the Camhrian series 
is overlain by 'iWi feet of Lower Silurian strata, which are there 
the bed-rocks first eneouuterwl below the <lrift. N'ot far west of 
Itosenfeld and south of (Irafton, the Dakota sandstone, forming 
the liase of the great Cretaceous series which is penetrated by the 
wells at Deloraine, Devil's Lake, and Jamestown, probably abuts, 
with horizontal or only slightly inclined stratification, u^mn the 
similarly almost horizontally bedded Silurian an<l Cambrian rocks. 



THE LOWER AND MIDDLE TACONIC OF EUROPE 

AND NORTH AMERICA. 

Br .IfLK-H Makiuv. CnmliridBe. 

111. 

Urper of SrccEssiox ok thk Lowkr a>d Miudt.e Taconh^ 

KAUNAS, AMI THEIR COMPAHI.'iOS IX KlUol'E ASI» NoRTII AMERICA. 

— I. The older strata containing fossil remains are round St. 
Johns, Xewfonndhmd. Until now, no trilobite lias been fomut 
and no one of the other old forms known in tlie primonlial fauna 
has l>cen diseovere<) there; the only fossil remain U'ing an .!;'- 
jiiihlln, the oldest animal yot fonuti in the world. The same 
strata are very likely in the (Sranil Cailou of thi' (Vlorado and 
in the Wasatch mountains of Utidi i but until now we possess nci 
palieontologleal proof. In Knrope the Xi'irf'iiniillii.xh'iiii, in 
French Tei-rtneuvitii. has not yet been signalized, even liy|)Othetic- 
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Its Bepnration from the J-'uniiloj-.iihii zone, nia<le V)y the Scandi- 
iiavinn geologists, is well justified and is a gootl move in the classi- 
fication. The nmnes projwaed are in Larinouy with the whole 
sclicme of nomenclature used in geology, and recall tlie country 
where it mis first discovered and the most characteristic form of 
fossil contained in it : Scandinavian formation, or Uulatin zone. 

Lately iva unforluuat« confusion has arisen from a too bast}' 
identification of generic fonus, which are widely sejBiratod ; and 
the conseiineut pantllelism and c<|iiivalcncy of the great Geoi-<riaii 
formation or EIHji/oci'jiliiiIiii' ( Ofinelhit ) zone with the Scandinavian 
formation, or Ilolmln {Fitmdoxiili-n-OleiiiHim) zoac is an error 
to be regretted, on account of the groat publicity it has received, 
too haethy, at the International Congress of Geologists, Loudon, 
in 1888. 

Until now the Scandinavian foi-mation lias iieen found only at 
four localities iu Scandinavia, two ))eiug near one another north 
of Christiania ; and anotlier one found in Lapland has not yet been 
described. In England, its existence has been signalized by pro- 
fessor Lapworth at one single locality, and in Xewfoundlaud, 
since I8C8, it is known in Conception bay. In all six outcrops of 
the Scandinavian formation fauna are actually known. 

The number of fossils found, described or simply signalized is 
about forty species with a certain number of varieties. Thirteen 
species are actually known in Scandinavia ; very likely three or 
four more species will soon be added by Dr. Holm when lie has 

svnrehcfl. and he had ]|« idea tha.t there were two disliiti't sysli>mK iu- 
clo»ed in ii. The confusion he. made was eli-an-d out lirst by i>r. Em- 
mons in America, and aFtcrwurd by Uarramlo in Kurii|>« : 'wtli uf whom 
showed that bl^low the to&tliiferous strata found and desi'rihed hy Si-il;- 
wii;lf, then- y/ns a (cri-at system of strata coiitaiiiinK an older und spi-ciul 
fauna, entlnOy unl<nuwu to Sedgwick ani( MurehlMm. 

The Cambrian of Sedgwiek. by ati rul<-s of priority and clns.'ilfli'atiun 
uceordinK to great faunic. is contincd tu Ihi' siniind Faiina. whMi. 
tnfnibUe dfcfii. is ealled. by the actual gcoioglsis of ilitr Itrltish empire, 
Ordf'rUitin by thu Cambriitge school, and Liiii'cr tHliirtrtn by the scIkkiI nt 
the Geoiogicat survey at Englanil. The name Cluimiilitht itlven by Dr. 
Emmons, as far bui-lf as is-):: lu the second fauna system, aiiEfdatcs 
Ordovieiun by thirty-seven yi-ars ; and so long as the English geiilnglsts 
inaintHin their prcitenl i-kssilication against nil righl of priority, ll Is 
Imponaut for .Vmerican geologiiits to use their national dassi Heat ion of 
Tai'on I c system and Champlain system, for tlic strata i-uniaiiilu!; the 
primordial and the a^i-ond faunaf^ Instead of I'ambrian system fur the 
primordial fannu and of Onlovli'ian sysli'm for tin- svconil fauna, iwo 
names entirely unadapted to fulfill thi' rules usi'd In gi-olngy for classili- 
eation and noment'tatiire. ( Si'<r for all lie- exact dati-s. my paper : " On 
the use of the name Tavonii:" hi I'riK-iol. li-int-ii Sov. Xiil. IIM.. \n\. 
XXIII, p. 343, Manb, l»i:7). 
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kin for the Jura and tbe Trias peritMla. Mr. Kilwarti Hull, the 
learned director of the Geological Survey of Ireland, tuts mndc 
researclieB in the same field, but on a more limited ar«a. Mr. 
Hull has given a aeries of very interesting paleo-geological and 
geographical maps of the liritisli Islands and the adjoining parts 
of the continent of Kurope. And finally, the important memoir 
of Director A, Karpinski of tlie (ieolf^cal Survey of Russia, on 
the physical geograpiiy in geological times of Russia itt Kuroi>e, 
should be mentioned. I shall say only a few words in regard to 
the theory put forward many years ago, of the permanency of the 
continents and oceans, which is still advocated by a few geolo- 
gists,t — generally only tberoists — and which is strongly sup- 
ported by zoologists. Partisans or adversaries of the evolution 
of species want the permanence of tlie continents and oceans, to 
sustain their views, however conflicting they may be, and they do 
not hesitate to maintain as a cree<I that with slight changes only 
the oceans and the li'rrti jimin have always presented the same 
get^raphical distribution as now. It is simply a wrong generali- 
sation from the facts, which every practical geol<^Bt reailily ac- 
cepts : that is to say, that some part of the term jirmu lias al- 

tProfessor JamcsGelkio In a paper entllletl : '■ The evolution of Hl- 
mat«," wUh niftps, jiiat Issuiid as a n-priiit from tho Smttlah Ociigniplil- 
ittl Mitgiizhu: fiir Felirtmry, 1890, nays at p. 21: "Itiit, although thu 
boundaries of the land masses shown upon tho maps roferrcd lo uru thus 
ronfctsedly provisional, tlicmaps nevertlieleBS briiiK out lh<! main fact u( 
a gradual growth and conHolidatlou uf the land-areas — a pasaage from 
Insular to continental conditions. I i)«ki1 hardly say this is no novi^l 
ld<?a. It was t^lcarty set forth by professor Dana upwards of forty years 
igo (Silliimtn-1 Jwinuil, IH4(I, p. 3.i2 ; 1B47, pp. ITU, 3141 ). and It rt<- 
i-eivod so jiu years later further illustratloti from profi-sMt (iuyoi. who 
Insisted upon the Inxiilnr cbsractiT of (lie L-Hniato during pali'u»;>ii- 
tlmew (The Earth nad Mnn, IS50)." 

Tbe idoa of a gradual growth of the lund-areas — a passjigt from In- 
sular to continental conditlous did not orli^inate with pmtiissor Dana or 
professor (iuyot. who only applied it many years after its pnh II cat ion. 
In France, by EHo de Beaumont, who is th<t true originator of thi- Idfu. 
EHe dc Iteaumont was in thi> habit of sbowtnic sudi maps and usi-d 
them, in bis i<>ctureH on prattlral giiology. at both the College de France 
and the School of Mines in Paris, as far ba<-k as IHW. Pmf<-SHur Itcu- 
dant, with the pcrroUsion of Ell« do Ituaumont, has publlsli(-ii thriM- of 
those maps for tho Jurassic, Cretaceous and Terllary seas in his Ciiiira 
Etemvnutiredc Gmlogle pp. 'i'i":, -m, and 24:i, ii«41: and professor Carl 
Vogt in bis Lchrbuch ile Geoloijle wul Pctrr/ncteiikiindc, lS4.i. based en- 
tirely on the lectures of Ello do Keaumont during 1844-40. as hi' ex- 
pressly sa;s In hia Introdui^tlon. gives at th>: end cif his manual, funr 
large maps of the Carboniferous, .turasitlc, Cretan-ons and Tertiary st-as. 
So the "novel Idea" Is due to Elic de Iteauniunt : and its publii-aliou 
was made first by Bondant In H41, and afterward by Carl Vogt In 1845, 
sevoral years before Dana's and (iuyut's publications. 
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onlination of facts Bcattertx) over one-half the northern hemi- 
sphere and which need some sort of bond to consolidate what 
has already been acquired, by the teoIate<i efforts of fifty or 
more practical geolt^sta from St Petersburg to I'rague, Mad- 
rid, St David, St Johns, Cambridge, Williams town and Eureka 
city. 

The Acadlo-Uussian sea, was bordered on the north by a Tii- 
oonic continent running from the vicinity of Revel (Ksthonia), 
to Lapland, Scotland, Ireland, Labrador and tlie northwest terri- 
tory of the Canada Dominion. On the east, was an extensive 
peninsula, storting somewhere near St, Petersburg and extending 
between Scania and the Basin of Bohemia, as far west as Corn- 
wall and French Brittany and probably a. little farther west 
Then a sort of Itloiliterranean area covered by the Acadio-Hussinn 
sea, connecte<l Bohemia, Fruuoe, the Iberian peninsula and the 
island of Sardinia. South of it, the Taconie continent was 
formed, very likely, by the whole region of the Barborj- states, 
the Great Sahara desert and the (luinea coast There seems to 
have lieen a sea I)etween Africa and South America. 

A narrow and very ex tend e<i istlimus, connected the North Ta- 
conie eontinont with the Soutli Taconie continent, from Labrailor, 
east of the Straits of Belle Isle, descending to Nova Scotia, the 
White mountains of New England, Boston, eastern Virginia, 
Geoi^ia, and expundiug under the form of a. great continent, 
which occupie<l the whole region of the West Indies. Central 
America, Venezuela, Guiana, Columbia, southern Mexico and ex- 
tending some distance into the actual tropical Pacific ocean. 

West of the great isthmus just spoken of, and inclosed on 
three sides by dry lands, we have the Nevado-Canadian sea, with 
its opening west and its extension into the Pacific ocean of that 
time. 

All tiie outcrops of Lower and Middle Taconia with their sjjc- 
cial faunae, exist in a single band, which can be called the North 
Neutral Homozoic band of the Taconie period. In it we have in 
the two seas, three provinces of marine iinimuls for each sea ; 
which seems very distinct and appropriate. Beginning at the east 
aide, we have first ( alpha ) the Scania- Wales province, comprising 
all the port of the Aeadio-Kussian sea, which extends Iwtwecn 
Russia and England ; then ( l)cta) the A sterio^ Bohemia province, 
comprising Bohemia, France, Spain and Sanliuia ; and finally (delta) 
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and will be sufBeieut to nllow gtiologiats to give then, a first well 
based generalization on what was our j(Iobc Koologieiillj-, as well 
as pbysically, during those far remote Taeouic times. 
Cimlridgr, Mn»t., March, ]83(l. 



ON THE CHEYENNE SANDSTONE AND THE NEO- 
COMIAN SHALES OF KANSAS. 

I tills article w 
DiHetilutotthol 

<ilnt.'^(Mi'. !i v . , .. 

I( i~ l:< I - IticiBiit iiitercRtto eotitle it lo a wider rexline than It 

can III liiim oF a local BulUtin. and it ia h«re reproduced nilli 

a fi'" " eHBentiallyas ftnras publislied in tlie Siil/efin.) 

Resting unconformalil}' u[M>n the fine-grained brick-re<l deposits 
of the Triaasic of southern Kansas, in parts of Barber, I^tt, 
Kiowa, and Comanche counties, on the upper dnunage of the 
Medicine Lodge river and on Mule creek, may be seen a stratum 
of fAable, false-bedded, littoral sandstone, attaining locally a 
thickness of fort;y feet. It is ordinarily rather coarse-grained, 
sometimes gravelly ; in a few localities exceedingly tine. Its 
slight but variable coherency imparts to it a rugged relief. In- 
deed, the outcrop of this rock offers more variety of form and 
color than that of any other formation iu soutliem Kansas, 
though its features are on a smaller scale than that seen in the 
Gypaum Hill Permian of Barber county. 

Two or three " Hell's Half Acres," mere skeletons of the orig- 
inal stratum ; the " Natural Corral," in the southeast comer of 
Kiowa county; the " Natural Well," in Comanche county, near 
Mule creek ; Osage Rock, a prominent point of rocks opposite the 
village of Belvidcre ; and numerous named and uiiiiametl cliim- 
uey-rocks, castles, forts, and gulches — some of tlicm gaily dec- 
orated with spots and stripes of purple, crimson, scarlet, and 
brown, but of prevailing yellow, gray, and whitish shades — are 
characteristiu features in the relief of its outcrop. 

The dip is to the southeast. 

^V^ile this sandstone seems to be closely related to the Potomac 
and Tuscaloosa divisions of the Atlantic states, to the Trinity 
division of Texas and Arkansas, and to the Atlantosnurus IkkIs of 
Wyoming and Colorado, it would Ite prematui-e to assert positively. 
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Cgfii'1"!<ha munita. The type-specimen indicates n stump a foot 
in diameter and of about the same or a little grenter hight, and 
of broadly ovate outline in aide-view. Tlie false-bark, which 
seems to have l>een more or lees readily separable from the wood, 
had a thickness of 3.25 to 3.75 inches in the region of greatest 
horizontal diameter of the stump, diminishing lo 2.25 inches or 
less in the upper portion. The rhomlwidal markings on the ex- 
terior of the fatse-bark measured 1 to 1.5 inches by .fi to .8 inch 
(for the most part about 1.25 inches for the horizontal dimension). 
The species is thus intermediate in its characters between C. 
mtgnlophyUa and C. microphi/Jlii. For an account of the char- 
acter of the inner portion of the leaf-stalk, and for ottier details, 
the alwve-cited reference may be consulted. 

.The Mj^ryland cycad announced by Mr. T. V. Tyson in 18G0t 
was, as I am informed, taken from the formation now known as 
the Potomac Division. A phott^raph, for the use of which I am 
indebted to Mr. Jules Marcou, representing this cycad with an cx- 
tendeil two-toot rule beside it, and thus providing for accurate 
comparison with tlie Kansas specimen, indicates! the probable 
specific identity of the Potomac cycad with the latter. 

Ucvurring abundantly in the Cheyenne sandstone ai-e silicified 
Ic^ belonging to trees of the coniferous sort, but of genera as 
jet undetermined. They are prcsumalily allied to those which are 
associated with Ci/C'irl'iidca in the Purl>eck and Xeoeomian of 
England. One of these logs was traced by the writer from the 
loose sand of a ravine into the solid sandstone and for a length of 
forty-fire feet, which included neither ^tump nor tree-top, the 
smaller end having a thickness of thirteen inches. It is to this 
sandstone that the ordinary' petrified logs seen in door-yanls, and 
in use sometimes aa hitehing-posts in the Sun City and Belvitlere 
district, belong. 

Seams of lignite and fragments of soft, charcoal- like, bitumin- 
ized wood occnr in the Cheyenne sandstone iu some localities. 
Careful study of these may lead to further light on the plant-life 
of Kansas in Jura-cretacic times. 

The fal8e-l)edded structure, the diifteil logs and cycuds, and the 
bands of lignite all testify that this sandstone was deix)sited in 
littoral waters. 
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miauDdershxxI the strati graphic relationa of that region, and i-e- 
ferretl this sandstone to tlie Benton. It was subsoqiiently 
visited by Mr. Rotiert Hay, who referred it to the Dakota ( Tran. 
Kan. Ac. Sci. X, 22). Stiil later, it w.is reconnoiteretl by I'rof. 
Orestes St. John, who likewise referretl it to the Dakota (Fifth 
Bicnn. Rep. Kan. State Bd. Agr., Part 11, p. 143).' Since the 
fall of 1884, I have had frequent opportunity of stiidyiug llic 
r^ion in which the Cheyenne division occurs, and some pi-elimi- 
nary results of that study were published in No. 9 of the Wash- 
bum College BuUHin, under the title " Geolt^ical Not«s on the 
region south of the Great Bend of the Arkansas River. " In that 
article (p. 35) I have briefly redescribed the Cheyenne sandstone 
and placed it, in my Belvidere section, at the base of a series of 
shales which I provisionally referred to the Comanche series. 
Thongh at that writing I suspecte<l its identity with the Dinosaur 
sand (later called Trinity di^sion ) of Prof. Hill, I contented 
myself with pointing out the probable age of tlic overiying shales 
and giving a section showing the relations of the sandstone to the 
latter. On receiving my paper, Prof. Hill expressed his belief 
that the sandstone in <iucBtion was probably referable to his Trin- 
ity (Urision (Ann. Rep, Ark. Oeol. Sun-, for 1888, II. 115). 
The data which the writer has acquired touching the Cheyenne 
sandstone tend to confirm this opinion and the suggestion also 
made by Prof. Hill (op, ciV., p. 179) that the Trinity division is 
alUed to the Potomac. Indeed, if the Cheyenne sandstone be re- 
ferred to the Trinity <livision, the discovery of Purbeckian eycads 
in the Cheyenne, in cooDcction with the previously reported occur- 
rence of the same in the Potomac, adds a strong link to tlie olinin 
of evidence associating the Trinity division with the Potomac. 

being well up above the gypsum, oon«ipiciiou.s aud (\\\\w iinii|iu>. It 
may be designated as the ' Jtlock Hill horizon.' TIk^ di>poslt from ulili-b 
the hill takoa Its name la a bc-d ci( carbon acuous and rapidly dpronipos- 
log shale. 

" In connection with tho shale ore toiiud fragmentary seams of poor 
lignite. Inirai>diatoly above and bulow this is a layer of sht'll-i'Ontclom- 
erate.madeup largely of Ontrea and (tryphict. Iti>low tliesi; Is a fonnatlun 
quite onllke otiyolher 1 have seen or heard of In Kannns, mid wi'll 
worth a vUtt to the place to see. It is a varlegattHi saiidsl-oiic, iiiiforlii- 
n>t«ly too frlabli- tor utility, but dl^iplayiiiK a most beaiitlfiit variety ot 
colon. Brown, purple, blue, crimson, scarlet, pink, orange, lemon-yi-l- 
low, and while, these and many inlcnnediate shades may be seen. In 
brightest contrasts and most delicaM blendtngs. Strt^akcd and Inter- 
atreaked In a tortuous manner, clouded and blended, blot^-hiil and 
blurred, the dispositions of tho colors are as endless as their shades." 
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tLc Americnn Tnstitute of ^liiiin^ Kiigiiieers. FdH-iiaiy, ]8!)0, and 
here (Itisiros only to dcacrilie more partioiilarly tlie (lisioven- of 
the uiiexpoclXHl ami extmonlinary thickness of foa 1-1 waring rotks, 
whii-h is statctl in the nliove mcntioneil pa|>er arc at least B.liltd 
noil iwsaibly l(l,(Klfl feet tliick. 

During the winter of 1889 Mr. II. H. Sunders mutlc a flying 
visit to the McAlcstor district on the line of tlie M. K. and T. 
railroad, and upon rotiiming to Philadelphia informed inc that the 
Coal >I«A8ureB present jn that ( MeAlester ) hosin were certainly 
3,000 feet or more tliiok. Uiwn arriving on the ground in the 
spring of 188!* I was tlierefore prepared to finil Coal Measures 
almut equal in ttiickncss to those of our Appulachinn fields. 
Ooramencing expIornt«ry work in the McAIesttT haain I soon t>t'- 
«ime eonvince<l tliat Mr. i^anders' catiinat*' was suiistantially cor- 
rect, lint to hiB meiisnretnents I Irnd sutiaequently to add somcwliat 
more than 1,000 fwt for measures not coming to the surface at 
iMoAIestcr and whiclt iniilerlie the .MeAlester coul Iffd. 

The explorations were made for tlie (.Mioctaiw C'ikiI and Railwft- 
COmjMiny, then partially orgiinizeil, tlie oflleials of which with 
eominendidttc generosity liave jjennitted puhlication of the results; 
which in similar cases are tixi often jealously guanled as private 
information too valualde to lie given gratuitously to the pulilic. 

Continuing tlie explorations eastwanl from the MeAlester field 
towanls Arkansas, lij- tracing the Grady ( lowest ) an<i McAlest^T 
series of Coals. I was astonished to find a great mass of roeks 
also coal-l>enring and lithologically <|Uite similar, coming in' nimvc 
the SEcAlester Imsin series and evidently conformalile t<». and a 
virtual upward extension of. the series, making a total tliickne.sa 
of 8.500 to 10,000 feet. Unfortunately the time and facilities for 
cireful study and aeeuratc measurement could not Ih' had, and I 
was forced to lie content with an estimate made hy calculation 
fn)m distances measured hy an ulometer attached to a ■■buek- 
Itounl " wagon. 

This great mass of coal-liearing roc^ks is found in the Knva- 
naugli ( or Cavanal or Cavaniol or Cavauuugh ) mountiuns 1 5 to 
30 miles west of the Arkansas state line and north and west of 
the St. Louis and San Fnincisco railniad. 

Starting at Bryan station fin that miliiiad where the (Jnidy 
(lowest) cxmU is opened and worked, and [laasiug almost due north 
to and aeross the Kavnnaugh muuntaiiis. a (list^km-e of live or six 
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princ-ipnl fncts hitherto follcL-tcd on this interesting snlijoct, with 
references to the report* an<I pnMitations in wliieh iletaila arc 
given. The following is iin absti-aet whicti I send to the Geolo- 
018T. The siilijei-t is regarckKl as an important one, nnil has oc- 
cupied the attention of geologists for many jeurs, as eastern Can- 
ada is the liattle ground, so to speak, of the lulvocatcs of the 
rival theories of c-ontinental glaciation and floating ice. The re- 
BultB thus far obtained fnim a somewhat careful 8tu<ly of its 
glacial phenomena, however, point to i-onelusions which are at 
variance with those held by extreme glacialtsts, and show that the 
theory of local glaciers n.\Kin the more elevated portions of the 
coantry and icebergs or floating ice striating the lower costal areas 
during the PoetrTertiar}- submergence of these, as maintained by 
Sir William Dawson, will Ber^'e to explain all the observed phe- 
nomena. The term ' local glacier ' I define as an ice-sheet limited 
in extent, that is, confined to one valley or hydrographic basin, 
whether large or small, and influenced in its movements by local 
topographic features, such as mountains, water-sheds, hills, or the 
valleys of tlie larger rivers. The data have iM.'cn collectcfl chiefly 
by the staff of the geological suney ; but Sir William Dawson, 
who has long Btudie<1 this region, and others have done much valu- 
able work in glacial geologj- here. 

Id reference to the origin and movements of local glaciers, it 
may be 8tate<i, that the main facts i»ertainiug to each centre of 
dispersion, when correlate<l, show that these glaciers were inde- 
pendent IkxHcs which had large gathering-gronnds upon the higher 
parte of the countrj' where snow fields and ii4ce must liave ex- 
isted. Whenever motion began this snow and iit'r^ became i-on- 
verted into glacier-icc. Uixin areas where they never underwent 
change into ice no striation of the rocks t/x>k place. In their 
movements the glaciers, generally speaking, followe<l the slopes of 
the land or the present drainage channels. Some of tliein seem 
to have been quite large, and those from adjacent drainage areas 
may have coalesceil on the lower grounds anil Ix'comc L-onflucnt. 
At all events, the slopes and costiil tracts are usually more glaciatetl 
than the interior and higlier grounds. 

In Nova Srotia there was a shedding of ice from the Col>c<iuid 
mountains northward anil southwanl. and the South mountain u.\>- 
pears also to have sent glaciers down its slopes, on either side. 
Sir William Dawson, Dr. HoncymaTi, Mr. H. FleU-lier, Dr. R. W. 
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ice-sheet moving from the Laurentidea iicross the St Liiwrence 
valley over the Buramits of the Appnlachiiuia nml (iowii tlu' New 
Kngland slope to the Atliiiitie. liut it npi>e,irs the evidenee at 
hunil (Iocs not support this view. The Archeiin ai-ea has, however, 
sent sheets of iec down its slopes in till iliivt-tious iiround its cir- 
cumference. In the centra] piut, an tlio east side of the Hudson 
hay, they moved directly westwartl into its basin. In Ilmlson 
strait, ooconling to liell. the ice had a northeastwani and cast- 
ward flow. Whether the whole Arclieaii an-a was covered by 
glaciers flowing outwanlly from tlic centre towards the circiimfer- 
enee, or witli snow Aelds forming the nKoi of local glaciers, us 
scema more probable, is a ((ucstion to Ik' decided by future inves- 
tigation. Areas of unglaciatcil rock surface, doubtless, oc^^ur 
there aa well as ui>oii other elevated portions of cosUim Caua<lu 
where decomposed rock lies imdisturbe<I except from subaerial 
action. 

The extent and tbickiicss of the glaciers cannot as yet be siktia- 
factorily determined ; but they aeem to have been largest on the 
southern sloitea of the Appalachians and I.aurcntides. The 
cause of tins is not evident ; but as regards those of the first 
mentioned mountains, which are in a juirt of the country with 
which the writer ia most familiar, it may l>e owing in some 
me:ksure at least to the ditfcrence in the atecpneas of the slopes ou 
either side of it The south-east slope ia long, much broken, and 
haa numerous comitaratively levfd areas upon it As the rate of 
motion would Ih! slower on this sIoj>e, the ice would necessarily 
accumulate in larger sheets in depressions and on the level tracts. 
On the shorter and steeper sli>pe of the Si. Lawrence the motion 
of the ice would be more rapid, and it would more n-adily tle- 
bonch into the estuarj- or sea. 

Evidences of the action of icel»erg9 or floating ice arc found in 
the St. Lawrence valley and on the bay Des Chulcui-s coast also 
in a number of other places around the shores of tlie gulf of St 
Lawrence. So far as the writer hsuj observtil, they an- met with 
only on ledges below the "JOO to 350 feet coutour-Hue alio*e sea- 
level. Floating ice aecnis to have played an imiwirtant part in 
transporting boulders over the subrnergwl ari'as. 

The views here briefly outlined will doubtless undergo some 
modification, when this region, cai>ecially that part of it known as 
the great Arehean area, comes to lie studieiljjin ■jreati-r detail. 
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ncnrly 300 persons. The seats rise gratlunlly from the basement 
to the first floor. On the west aide arc four large rooms, one 
above the other, with dimenBions 8Gx3C ft. : the loweatone is used 
for laboratory work, the two middle onea for public muacura i-ooms, 
and the fourth one in the attic for atorage purpoaes. 

The flret floor ia devoted to geology. The apacioua museum 
room contains the large Cooper collection of minerals ; and a 
most unique and valuable collection of Dakota sandstone fossil 
leaves, made by judge K. P. West Fossil sheila of all kinds, 
immense saurians, boraea, sharks and a life size coat of Megathe- 
rium cuvieri olao find a place here. 

The collection of vertebrate fossils from the Niobrara section of 
the Cretaceons formation in western Kansas, is pronounceil b}' 
Dr. Geo. Baur to be the flnest collection on exhibition in either 
Europe or America. This eollevtion contains many remarkable 
saurians, fishes and birds including a Mosusaur with the dermal 
scales in perfect preservation. The latter specimen was discov- 
ered by Prof. Snow in 1878, and has never been duplicated. 
Another unique specimen is the fossil feather of a Cretaceous bird, 
discovered last summer by judge West, and the only bird feather 
yet found in America l>elow the Tertiary. 

Prof. S. W. Williston, professor of anatomy in Yale Medical 
School has accepted the chair of geology, and will begin senice 
Septcml>er 1st. Professor Williston was for years professor 
Marsh's right hand man, and is also the most eminent authority 
on Diptera in the country. 

All work in Zoology and Botany is done on the 2d floor. Pro- 
fessor Snow, while the chancellor of the university, is still director 
of the museum, and has a supervision over all departments. His 
specialty has been entomologj, especially from an economic 
standpoint, and the university possesses the largest collection of 
insects to be found in any American college with the exception of 
the one at Cambridge. V. L. Kellogg is the assistant iuentomol- 
og^-. He is a graduate of the dcpartnient and has coutributeii to 
scientific knowledge by his obsen'ations on the Malloplmge. 

Work in botany is directed by Mr. W. C. Stevens, also a. gradu- 
ate of the University of Kansas. He is aided by a lai^e 
herbarium of North American plants, collected by professor 
Snow. 
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What Conbtitctbs the Tacosic Range op Mountains. 

Dr. Asa Pitch describes the Tacoaic mountains in the foUowiog 
words : Rons along tlie east line of this county, immediately on 
the Vermont side of that line. From Mt. Anthony in Benntng- 
tioD, it passes through Spruce ( or West) mountain, Red, Equinox 
Bear, Antonio, Rupert and Pawlet ( two names given to one long 
monntain ) to Haj'stock, east of Granville village. ( Historical, 

T0PO41BAPHI0AL AND AOEICULTURAL SURVEY OF THE COUNTT OP 

Washington, 1849, p. 936.) 

Prot J. D. Dana describes the Taconic range of mountains in 
the following words, so for as they exist to Vermont : This 
great slate belt extends from Weybridge on the north to the 
southwestern comer of the state, widening southward and spread- 
ing into the state of New York. The part south of Brandon has 
been called the Taconic range of mountains, it being properly a 
contiaoation of the Taconic range of Massacbusetts. [Am. 
Jour. Sci. (3) XIII. 336, 1877.] 

Geologically these hills consist, according to Mr. C. D. Wal- 
oott's geolc^cal map of the Taconic region, of "Cambrian" 
formations, i. e. of Taconic or primordial strata. [ See his map 
accompanying his papers on The Taconic system of Emmons 

AND THE rSE OF THE NAME TaGONIC IN GEOLOQIC NOMENCLA- 

TDRE. Am. Jour. Sci. (3) XXXV.] He also says : Fosails oc- 
cur more or less abundantly at over 100 localities as now known 
to me within the typical Taconic area, and they are distributed at 
varioua horizons throughout the 14,000 feet or more of strata re- 
ferred to this terrane. [ Am. Jour. Sei. ( 3 ) XXXV. 242.] 

This JB a direct and complete verification of the claims of Dr. 
Emmons in the establishment of the Taconic system on the rocks 
of the Taconic mountains, 

Thine own month condemnelh IbM and not I : leu, thine own Upa toatUr 
■Knlnit thm. Job xv., 6. 
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genua PlstycoraH. Thpre are disc Incorporatrd many nuw obi)orvatl(iti:t 
dvrlved from an exhauatlvd study or a targe iiiimbrr ot Hpeclmciis <-o1- 
IcfUxI durlag ihfl past Tow year!); bMdPS an oxamlnatliiti of iiparly all 
th« types of the dllTori'nt form!!. Of a single siHielen inort^ timn three 
hundred specimens were obtulned froni a, Mingle lueality for tlic purpose 
of determining the limits of variation. Although It Is le bo regretted 
that the familiar name establlshiHl by Conrad nearly half a e<-nliiry ago 
is to be given up, It Is thought that Itie change will be a great advant- 
age In the eonslderatlou ot this group, slnee It has long' lieon regarded, 
particularly by those palicontologists who are somewhat familiar wlih 
recent shells, that Conrn<l's group actually formed a part of Capulus of 
Montfort. After a brief review of the nominal history of llie group, 
the habits of -the ancient Calyptrffius aro dli>enssed. This refers ehleHy 
to the attorhment of the gastero|>oil shells to erlnnlds ; and the conso- 
qiient variation In the form of the shell and range of variability. The 
descriptions of numerous llliisirative examples are given at lengl h. This 
Intimate assot'.lallon ot i-rlnoiil and gasti'ropod has been notiil In ihe 
rtiscj of at least a score of speeles uf tint former, and nearly a doiten of 
thelattcr. These are given in. tabulated form. It must bi' borne In 
mind that the close relations of the two forms do not Imply tiiat the 
gasteropod was parasitic In its hablls as Is generally regardi-d hut liiHt 
tho mollusk, though for a greater part ot Its life stationary, priibiibly , 
fed only on the cxcrementltlous matter of the crinoid and on the minuti.i 
organisms brought near by the slowly waving arms of the ei'hlnoderni. 
The remarks on ge<«raphle and gi.'ologic; dlsirlbuilun have a wide ap- 
plication. The relation ot thi^ furnis from the Unrlingtou and Keokek 
rocks Is very slgnillcant in its bearing upon the true connection of tho 
two formations. Following the last section Is a stratlgraphical cata- 
logue of the known forms, a dis«:nssiou uf th<! generic charHi'li'rs and 
an enumeration et the reeognlxed aperies: of tho latter new di'scrlplions 
arc made from the abundant material examined. Kaeh description Is 
Bccoropanlcd by a full bibliography and a eompletu discussion ot the 
leading characteristics, peculiarities and other ixiints of Inli'resi. 
Twenty-two s pee les are regarded as valid. The dosing scfl ion is de- 
voted to brief remark:^ on the spurious anddinibttul S(H'c[fs. A plain 
ot twenty-three figures of the most peculiar forms, and s|ii-cies m-ver 
before figured, aecompanies the monograph. 

M«l«orfc rruii8. (Jeiirok F. KirSi!, in the Trans. X. Y. Acad. .Sc!., 
Vol. IX, No. 8, May-Jitne. gives some interesting descrlptionsof various 
meteorites. In tlie first paper <pp 180) are dcscrlU'd about twenty or 
more meteorites recently discovered In Ilrenhain twp.. Kluwa ctiniity, 
Kansas. The mass<>s range in size from 40ti lbs. to 1 lb. and les.''. 
Two of these masses ( 1145 lbs. and T.'i lbs. ) belong to the eullllte.s tho 
others, containing olivine, to the pallasites. Analyses of the Iron gave 
Fe- 88.40; Ni. 10.33; Co. .57; Sp. gr. 7.1)3. Mr. Kunn says: "This 
group of meteorites ifossesses more than ordinary interest im aecouut 
both ot the p<!cutiur I'omposltlon and structure, and also of tho 
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i-bcrt la int«ro!>tiiig [rom tho Fact that, fVum what wo know of modern 
BadlolarlauF the Cliallcrigor Ex[)oditlDii. Fnrtliennore this Silurian 
Rodiolarla, wc may Infur that we have In these old rhortbcds a true deep 

sea deposit of I'alicozoic origin. The paper Rniimeraten twpiily-throo 
spCH'li'S diiitrlbuted among eleven genera. 

ItiiUa on (Ac LtMVM <ij LIHmletulmn. Tly TiiKOHon Hoi.m. {From 
the Procer-illngs ot the Unltud States Nallonal Miisenni, vol. \iil. is'jo. 
No. TM, pp. 15-35, pi. Iv-lx.) 

Thisi paper gives the result of a study of th« variation ot leaves from 
the living Llrtiiitetulnm tuUplfera L. and then takus u|) tlio so-called 
tossll ^petiica of [.Iriodendron and eunsidurs thai "thcsn undent Amer- 
ican typos have sbown a liability to variation In the same degree as our 
recent form," The aim ot Iho paper Is very dearly stated on page 10, 
where thfl writer says that "The objeet of these notes Is to prove that, 
as tar as Is known to the author, there is not a greatt^r dIfTerenee In tho 
foliage between many ot the extinct apec-les of LfWiKfciidniu than be- 
tween a scries of leaves from a very young tree or fniin a braneh of an 
older one of our recent species." The article may be rt^ganled as a pro- 
test against the undue haste ot paleolwtanlsts generally to rush Into 
"species making." Until within a comparatively recent time there was 
the same passion for "species making" amoug paleozoologlsts; but, 
now with tho more careful writers there is a greater effort dlreeteil 
toward the combination of variations of a species than to the descrip- 
tion of so-callod new species. This great variation In tho form of 
leaves, not only from dllfercnt trees of the same species but from an 
Individual tree, emphasizes to a geologist the gn^atcr value of pali'O- 
loology tliaii ot paleobotany for the purposes of strati graph lea I gi'ology. 

The author's use of gcologleal terins shows that he has not so thor- 
oughly iaast«red tho details of that science as tliosi' ot botany. 

3ftnfnit EcMourcct of Mlchl^jait. Cii.\ni.KH D. [.awtos. RobiTt 
Smith & Co., State Printers, Lansing, Michigan, iyo., pp. ISl. Hwi. 

For mine owners and others directly interested In the actual and prob- 
able out-put of the various mines Ibis isa valuable ri'iHirt, glviuR as It 
does, an account of the location, tin', and condition of each of the mines, 
and a detailed record of tho liuslneSB of each company for the past year. 
The subject of accidents In mines and means of prevenllns them ha» 
beifn treated ably by Mr. Lawton In former rejiorts and Is meiitionett 
iDcldeotalty in this one. 

Tho re]>ort contains very tew of the facts which a iitmmissloner of Min- 
eral Statistics has snchabundantopportuuity forobsiTvinKHnclcollaling, 
faots which would lead to a clearer understanding of tbi' uriirin of ihe 
various ores, and their genetic nlallonshlp to the rcelts In which l!ii-y 
occur. These are uueslloiis which can never l»- loo ear<-fnlly studied, 
and a few facts obSfTVed at each mine, anil rejiurleil merely as fads, 
even without any attempt to explain them, might result in throwing 
great light npon siime nt thi'si- unsettled problems. 
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Silurian limestones and shales, with passlbljr earlier rocks, conslttutlng 
the Arbuckle — Wichita mountain system. 

These rocks extend north 40° In a series o[ vortical folds forming low 
trcolofts ridges, as far west as the staked plains, the Bed, Canadians, 
Washita and Arkansas rivers all being Influenced by this trend between 
the 9Tth and 100 meridians. 

The folding Biid great denudation of the whole region are remark- 
able, the whole series from su|)|>osed Pormlan to the base of the 
Silurian occurring mostly in vertical strati llcatlon. There arc clearly 
three groat trends throughout the region, (1) a trend from northeast to 
southwest, as seen In the Klamltla and btrlngtown mountains, which, 
west of the Tishomingo granite area In the Silurian area Is succeeded by 
(2) a northwest trend, and (3) a later trend of E. 20° N. which has clearly 
dislocated the former and older trends as shown by the remarkable S 
shaped dislocations visible all the distance across the Nation. Concern- 
ing the age of these trends. It Is clear that they have taken place In 
part since late Carboniferous time, as the reeks of that period are in- 
volved In each. 1 do not mean to say. however, that earlier folding may 
Dot have occurred In the .Silurian rocks. It is also evident that great 
disturbance has taken place even in post-Cretacie times, for (he Hed 
river flows In a fault through Upper and Lower Cretai'ic recks north of 
Denlson with a northern downthrow of nearly a thousand feet. No up- 
land drift material was found, although Bed river has cut down RO Feet 
below Its ancient Quaternary river siMliments. 1 hope to present these 
results more fully at an early d»y. R. T. Hu.l. 

TiiE Tkxas Ckktacroi'.i. In your last number there was a kind 
notice of my "Check List of the Cretaceous Fossils of Texas." The 
concluding sentence may bo misleading, however. It reads as follows; 
" The list proves evidently that all the Cretaceous strata In Texas are 
*' more recent than the English GaultV The object of preparing this 
list was to show for the Qrst time the stratigraphy of the numerous 
supposed Cretaceous species, and to show their taunal associates in 
order that the world could have some bases for comparison. No where 
In the list do I commit myself to an opinion, as to Euro|H'an eiguival- 
«ncy for I become more and mor(^ each year, indisposed to correlate 
our Texan strata with thos<' of Europe alone. [ do believe In trans- 
oceanic correlation, when trans-oceanic faunas arc the same, but. It has 
been utterly Impossible heretofore to even have a basis of comparison, 
without such a list as I have endeavored to give. 

I do believe that the Texas alleged Cretaceous strata contain torm-i 
which Id Europe are chariieteristle nut only of the <iantt, the Neocn- 
tnian, the Wcaldan. but of the .Jurassic, but the stratigraphy must bu 
studied and unravelled before Ihey can be discussed. 

This Is now my Tiflh consecutive month ot Held study this year upon 
Iho Texas Cretaceous strata north of the Colorado river, and notwith- 
standing my years of previous Inbor. every day yields some new and 
Important light. How then can we eiirrelate and locale these mar- 
veloas beds with Euro|>eun strata? 
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to twenty (eel In tblcknesM, [a thn rc-auH of woalhering seems t« the 
writer preposterous. It la oltber Uuvlatllo or glacial fn cbarai-tcr. 
Quito a large number of sandstone boulders bave been collected by tho 
writer, and their position In tho clay seems to indicate tbat they are 
glacial In origin. Tbo knobs, on both sides of tho Ohio river, though 
much broken, remain as hllU where streams have not been large and 
powerful enough to wear thum down to the deeper valleys, like the so 
called Collett glacial valley in Indiana, which by the way, Is a jn'eglacial 
valley, and was long In existence before tho ice-alieet covered it. Both 
arms of the knobs atretch out from the river for the distance of about 
eight or nine miles, and both break off in the same peculiar way, like the 
back of a dromedary between the head and the hump. Tho cause of 
these breaks where the knobs disappear is tho Silver creek channel ou 
the Indiana side, and Fern creek and Salt river, on tho Kentucky side. 
1 have been unable to trace out theao ancient channels In all of their 
former ramification a. and It ia doubtful if their connections can bo 
exactly determined, but a close examination of this region under con- 
sideration, will convince any one familiar with such phenomena, that 
preglaclal streams acting with the Ice-sheot operated In the formation 
of this basin known as the Welwoods. 

Kear Old Deposit station. In the ccnterof this depression Is a conical 
bill, perfectly round, which look.i as If It might ))e artiliclal, but Iho 
sweep of the old channela around It twspcak its origin. It scema to 
have been tho site of an Indian village as great numljera of broken flints 
and arrow-heads can be picked up on its southern slope. 
Z«ut«vUte, Ky., June Sth, 1890. Joiiv Brvbox. 

PALJtONTOLoftiCAi. Notes from Isdianapolib. (A. A. A. S,) Pter- 
iCBTHTs — Castoroideb — ECRYSOMA (/. 11. Prot. H. S. Williams of 
Ithaca exhibited a new and unique specimen of which fragments had 
been previously known. It consisted of several plates of a largo fish 
from the Catsklll of Xew York. The first description of a fragment of 
this species was published by Prof. B. W. Clayiraie in 1883, In the pro- 
ceedings of tho American Philosophical Society, under the name of 
PtcrlchOiVt rugoiue. Its most notable character is the rugose, radial 
markings on the surface dlBfering in this respect from any known fossil 
fiah. A second plate has since come Into possession of the author of 
the species which was evidently a lateral plate of the same animal. It 
ts deeply concave and has a similar wrlnkii^d surface. 

In the original desi'riptlon tlie following remark occurs ; 

"The outline of tho plate corresponds very closely with that of the 
dorso-median plate of Pterlchlhys, and were it not perfectly fiat I should 
be inclined to refer it to that part ul ihe exo-skelcion. Itut this flatness 
renders It probable that it is lliu vcntro-mcdlan or well known '■lozpngo- 
plate" of Hugh MItler, the central piece of tltt: armour of the flah on tho 
lower side — overlapped on all sides by thi> other.*." 

But the additional evidence now attained renders It more probable that 
the first Impression was the i-orrect one, and Ih'at the plate In question 
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appears on tho corresponding plate In nithur of the two fossils thus tar 

Dr. Newberry, who has seen a print o[ tho specimen, is of opinion 
that the chu'act«rs Justify a separation f rom Ptcrichl'ivs and Jlotftiiolepft 
(genpra scarcely at present clearly distinct), and has proposed the name 
Stilonema in allusion to the wrinkled surface. There are certainly 
great differences between this lish and the other two gi'ncra — differences 
perhaps sufBclcnt to Justify separation — in the larger size of the former, 
the flatness of the dorso-modlan plates, and Its position with the long 
and narrow end behind. But as to tho sculpture It Is doubtful if the 
dlfTerenco on this point Is great enough to Justify another name. 
Though that of PtcrU:haiiiH is usually considered tubercular, yet a slight 
examination of specimens, especially those from Scaumenac Bay (Pt. 
canadenglt), will show that It is frequently rugose and that the tuber- 
cles constantly tend to run together into wrinkles. Ucnce that species 
Is now often referred to BothrloltiHii. Krom tlie latter tho great sUo of 
tho fossil In question Is the main point of distinction. For tho present. 
however, the matter must remain undetermined, and the fossil be called 
Pterichlhya (Both.) rugo^tuf or Holoncnui rufiosuta. It is right to add 
that the eiact horizon of the fossils Is a little uncertain. They came, 
however, from cither tho highest beds of the Cliamung or the lowest of 
tho Catshlll. 

Since the above note was written Dr. Newberry's admirable work on 
Carboniferous Fossil Fishes has been distributed. Among the species 
there described is the fossil In guestlon, several plates of which are 
figured In whole or in part. Tho central plate (a In diagram) is 
referred by Dr. Newberry with hesitation, as it was In the original 
description, to the ventral surface and considered the equivalent of the 
"Lozengc-platc." It Is wKh diffidence that the writer ventures to differ 
from so eminent and experienced an authority, but the evidence now 
accumulated, and especially the fossil exhibited ut Indianapolis, seem 
to leave little or no ground for hesitation. Tho form of the c-eiitral 
plate, the presence of another median piato at Its narrow end, the form, 
size and fit of tho lateral plate at Its wide end, the direction of the 
wrinkles, and the number of plates necessary to complele the shield 
(assuming Its near relationship to PtcriththyH and lUithrhAepiiU^ which 
Deems reasonable), all combine to Indicate tho dorsal rather than the 
ventral aspect of the flsh. The only rebutting evidunce is the flatness 
of the central plate and (lerhaps Its position with the wide end In front, 
though the last may have little or no significance. Thi-re icems to the 
writer insufficient reason for overlooking the manifest analogy with liie 
dorsal shield of PUriOithyi'. 

It is only fair to add that Dr. Xewl>erry's opinion above quoted is 
merely provisional and therefore. subjec-l to revision. It was more<)ver 
published before the discovery of the sjieclmen shown at Indianapoli.i, 
and consequently the evidence much less complete than what we now 

INMW-SS. 

Prof. Joseph Moore, of Earlham College, of Richmond. Ind., exhlb- 
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;et possess no perfect specimnn though it ranged over a wide area In 
North America. In sizo tt must have been at>out that of a blaek bear. 

Mr. C. E. Nowlin, of Kokomo, Ind., exhibited some tracings from 
stabs of wator lime found In the quarries near that city, whicL shov 
tl)o outlines of several Crustaceans belonging to the genera Eurrptorus 
Ceratlocarts. These Impressions, for they are searcely more, have been 
knovrn for eight or ten years past to the workmen as "petrified cra;- 
fl9h"and occur scantily In only one particular ledge of ilie stone. 
Some of them so far as could be determined by a hasty examination be- 
long ri] the species Eurypterux focustris. Others apparently differed and 
may prove to belong to species yet undescrlbcd. 

But a few of these fossils differ so far from all known eurypterlds 

that they must be regarded as representing another and new genus of 

Crustaceans. The form of the body and the appendages is remarkable 

and very clearly shown. A full description of this fossil is appended. 

Qeniis (EuryBoma). 

Body ovate, narrower in front, abruptly tapering behind into a cylin- 
drical abdomen ending In a splnlform tall. 

Head-shield entire, roundly triangular, bluntly pointed In front. Num- 
ber of segments in thoracic portion uncertain, six visible in the speci- 
mens described, ending on each side in a backwardly directed point. 
At)domlnaI segments tour, subquadratc ; lieyond these is a sharply tri- 
angular spine. 




Appendages consist of five pairs of organs the Hrst four of which 
taper rapidly to a point and are furnished on one or Ijoth sides with 
spines or spinous processes. The llfih pair ortheao-callcdswlmmlngfi-et, 
are much thicker and longer than the others and show no trace of cho- 
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PERSONAL AND SCIENTIFIC NEWS. 



Prop. C. H. GoRnoN, op Keokuk, Iowa, has taken a p(»itioa 
at the Northwestern University, Evanston, III. His future work 
will be in natural history and algebra. 

The Fourth Annual Session op tub Iowa Academy op 
Sciences was held at Dee Moines, Sept. 4th and 5th. Mr. C. R 
Keyes had the following papers : Evolution of Strophostylus, Age 
of the Iowa City sandstones and Notes on tlie Red Rock sand- 
stone ; Prof. K. Ellsworth Call read the following papers : Two 
Quaternary sections near Dcs Moines, On a Quaternary section 
eight miles southeast of Des Moines (in connection with Mr. 
Keyes). Prof. J. E. Todd had the following : Further notes on 
the geoI<%y of northwestern Iowa, Exhibition of volcanic ashes 
from Omaha, Nebraska, and Shore-lines of ancient glacial lakes. 
Prof. E. H. Barbour LimI a paper on Varieties and structure of 
oolyte. 

The Sujimer Meetiho op the eolooical Society op Ajierica 
was held at Indianapolis, lieginnlng Sept. 19. The following 
papers were presented : Recognition of mineral contours in thin 
sections (abstract), A. C. Lane, Houghton, Mich.; Geologj- of 
southern Indian Territorj-, R. T, Hill, Austin, Texas ; The Vita 
crevasse, L. C. Johnson, Meridian, Miss.; The Cuyahoga shale 
and the Waverly problem, C. L. Herrick, Cincinnati, 0.; The 
geotechnic and physiographic geol<^y of western Arkansas, A. 
Winslow, Jefferson City, Mo. ; The Appomatox fonnation in the 
Mississippi embayment, W. J. McOee, Washington, D. C. ; The 
Rcdonda phosphate, C. H. Hitchcock, Hanover, N. H. ; The con- 
tinent and the deep seas E. W. Claypole, Akron, 0,; The Ta- 
conic iron ores of Minnesota and western New England, N. H. 
Winchell and H. V, Winchell, Minneapolis, Minn. 

The Colorado Desert. Mr. C. R. Orcott, San Diego, has 
lately made an exploration of the arid region that forms the 
eastern portion of San Diego county, Cal, He reports the existence 
of laige quantities of silicified wood, and the discovery of a coal- 
field, which he thinks is extensive and should liave the attention of 
capitalists. 

At the last meeting op the American Association for the 
Advancement op Science (Indianapolis), Section E was presided 
over by Prof. J. C. Branner, who delivered an address on the 
Relation* of the Uuiled Statet ami. Sfnte gtologicnl iurvtyt In eiieh. 
other, and lo the geofogtttn of the country. The sccretarj' was 
Prof. S. Calvin, of Iowa City. Following is a list of the papers 
read before the Section : 
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THE TACONIC IRON ORES OF MINNESOTA AND 
OF WESTERN NEW ENGLAND.* 

By N, H. WiNi'HELL and H, V. Wihchbll. Hlnneapolis. 
In the coarse of nn iavestigatiou and report od the iron orea of 
Minnesota we have learned that there are five principal kinds of 
ore, and that while thej- differ mineralogically one from the other, 
and are associateil with different mineral species, thej also belong 
to different geological horizons. These five ores are as follows: 

1. The hematites and limonites of the "Mesabi range," the 
equivalent of the manganesic hematites of the Peaokee-Gogebic 
range in Wisconsin. 

2. The gabbro titanic magnetites, whose stratigraphic place is 
near the bottom of the rocks of the Mcsid)i range. 

3. Olivtnitic magnetites and sometimes sulphur-bearing qiiart- 
zose magnetites, whose [ilacc is just below the gabbro eru|)tive 
rock, and in the basal portion of the Mesabi rocks. 

4. The hematites and magnetites of the ■■Vermilion range," 
extensively worked at Tower, belonging in the Keewatin forma- 
tion. 

6. The magnetites of the crjstallinc schists lielonging in the 
Vermilion fonnation. 

In our discussion of these ores we have attempted to indicate 
their probable eciuivalents, as to quality and stratigraphic horizon, 
in Canada and the eastern portion of the United States. We have 
little or no difficult^' in designating those ores which, in strati- 
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l|)osLliDD as well aa ia metJiUurgical quality, are Uiti ]>rol>- 
i of the nortliweatem orca. Tlieac discuaaiona and 
will appear in a forthcoming bulletin ( No. 6 ) of the 
■Ui geological siiri'ey. 

consideration, however, of the orca of tbe Mesabi range, 

I lieen led into a somewhat extended re-exam inatioo of the 

of the ores of eastern New York and weatem New Eiig- 

we desire to call the attention of gcologiata to some of 



;ivG fur some time considered the Mesabi hematites ao<) 
ich are the iinqueutioneil e(|iiivalcnts of Uic man- 
l)iematit«s (with small atnouuttt of Itmonitc) of the Pcno- 
u range' on the south side of lake Superior, ae 1>eloflg- 
lie primonlial zone of the stmtigrapLiu scale. It is not 
■al any one will question this concluaion, as it boa latetj 
Itlrincd by the discovery of primordial fossils in the Ani- 
*of this region ut points a fpw miles north of thn inter- 
ne. The fiisails have lici-n exiuuiued and pronounced 
jr, IJ, V. Mutthfw,' It is ii] .■oiini-utiou with the ores 
1 these j'nrks (milking thi> Mc^:ilii imii range of Minne- 
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If we consider further this geHcriil appearance of parallelism, 
in respect to their associated rock-strata, we fiml also a strikiug 
similarity. We know that the weBteni ores of this horizon are 
uniformly found in close association with a dolomitic limestone, 
which is often iinite siliceous, or ■•cherty. " It often embraces 
lumps and apparently angidar pieces of flint and ja8i)er of bright 
colors. It has been descriiied at some lengtli iiy Irving and Van 
Hise in their lat« <liscu9sion8 of the iron ores of Wisconsin.* 
They efitimat« that this limestone is sometimes 'MH) feet thick, 
and that in other places it apparently is wanting. It has )>eon de- 
scribe<l us murlilr whei-e it appears at Menominee, but generally it 
is not in snfllciently lar^e and even masses or bt^da to warrant tliat 
dettignation. It also api)ears at the same stratigraphic horizon in 
Canada, according to the descriptions of the Tluinder Bay region 
hy tlie Canadian geologists. In Canada, however, and in nortli- 
east«m Alinncsota, it has not attracted so geix^rnl attention, either 
because it is not so largely developed, or be<'ause it has not yet 
lieen discovered in outcivp on so large a scale. rndenie:itli this 
limestone, in Minnesota, is a eouspicnous and persistent iinurtKytu 
which sometimes is vitreous. This is cut and iQlcrlwddt-d willi 
gabbro. and in large tracts is immediately overlain by Iht^ great 
gabbro sheet of that part of the utate. This ijuartzyte has an ob- 
served thickne.ss, in .^linnesota, of not over 3011 feet, bnt it may 
Ik over 500 feet thick. In Wisconsin it is estimated at .■Jtlu feet. 
O'erlying the limestone, at least at a higher Hlrsitigraphie horizon 
(thongh the limestone may Ik' wanting where this observation was 
made) are otlier i|uai-tzose strata, ditfering considerably from the 
lower quartzyte in being finer grained and often with liinojiHic 
streaks. Overlying all thesi.' strata are black Mhnes with iiitcr- 
betldetl trai)s, passing ui)Wflrd into the (jUart/.Mcs and traps of llie 
Cupriferous (Keweenawan) formation of lake .StiiJcrior. 

If we comjiarc this snecession of strata with lliat of the Taconic 
region of wcHtem New Kngland we are at ouee impressetl with the 
close resemblance. Overlying the Anhean of the (^ireen moun- 
tains is the great -grannlar iiiiartz," which has lately Ix'en shown 
tiy fossils to belong in the Primonlial zone.** anil which l>r. Km- 
moDB put at the base of his Tac'onic syst^^'Ui. Alwve this is the 
great marble belt which Prof. Dana has trace<l fnjm central A'er- 
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notwitbBtnnding the necessity of a liiborioiis reconsidering of tlie 
wliolc question, l}i>th in the west and in the east, was to make a 
hiatus in our in%'cs ligation, and was to quail at the appeanince of 
a<l<led work. We tlierefore decided to iinderttikc to examine the 
probiera again. It was divide<t into two parts and pertained U> : — 

1. Can there be any mistake in tlic stratigraphj- of the North- 
west, such as woidd, if corrected, allow of this (juartzj^tc and tliis 
limestone (and particidarly this timesBone) lieing put into the 
Stmta of the second fauna 7 

2. Can there l)e any mistake in the Btratigrnphy of western 
New England which, if corrected, would allow of the Stockliridge 
limestone being put into the primonlial zone ? 

It did not require a moment to answer tlie former question. 
Tliere is no geoli^ist who has exaraineil the rocks of lake Su- 
perior who would not at once scout the idea of the Trenton age of 
any limestone in u<)rtheastern Minnesota. No one has ever sug- 
gested such a ]x>ssil>ilitj'. 

We were therefore forced to seek for possible mistakes in the 
stratigraphy of western New England, as recently interpreted by 
Messrs. Dana and Walcott. 

At Oie outset we find great confusion in the'Stratigraphy of 
western New England. If there l>e any part of the world where 
the strata liave l>een variously interpreted, it is the Taeonie re- 
gion. Dr. Emmons" scheme was opiKisetl liy an influential school 
iluriiig his lifetime, hut was virtually accepted when Barrantlc and 
Billings esix>used his views on palefmtological grounds. There 
were so many apparent irregidarities and exceptions, not to say 
i-m»r9, in the stnitigraphy of Emmons, tliut I'ii>f. Dana iwiewwl 
the whole fielil on litliol<^ii;al and general stratigniphieal lines and 
reached the conclusion that Emmons was wholly wii>ng. and that 
the Taconic system had no actuality as a suh-Siitirian (Primordial) 
terranc, but that all tlie rocks included iu it were of the age of the 
Champlain system of New York. Again, and lastly, Mr. Walcott 
has gtme over the ground, in some parts of the field, and has 
found fossils enough to establish a great primordial (suh-SUurian) 
scries, correcting Dana in resiK-ct to the quartzytt' and the -givat 
central slate t)elt, " but approving Dana in resptn-t to the Stock- 
bridge limestone. 

Now, it is this final conclusion, resiKH-ting this lime>itoue. to, 
which we wish to ilirect vour attention. l>oes it Ik-tong chronolog- 
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nmediutch' above the qiiartzyte, and thus near tLe base of 
lonliul. or does it belong in the zouc of the second fauna, 
■alent of tlie Trenton, or the " Trontou-Chazv-Calcif- 
ljiit just to Mr. Wjilcott to state that he did not give much 
1 to the stratigmphy of the eastern portion of the lime- 
JD ^'emiont and Massachusetts, hut accepted, and ex- 
a bis map accompanying liis last papers in the American 
lof Science,* the conclusions of Prof, Dana, who, agMn, 
iiid periHtuated the conclusion of Rev. Mr. Wing, to the 
lut tbe fetockbndgi and Sparry limestones are the aiune 
in general iiid that tbe differences of litliology, aa well 
litneible lack of fossils in the Stockbridge, or eastera 
I due to greiti.r met-imorphism towanl tbe cast 
jisiriering the possible distinctness of these two limestonea, 
1 some thing'* that must be accepted as fa<'ts that CAnnot 
ini I In gLneril all those facts of obscn-ation that 
&tnted I \ ijood gtologists have to bi' lulraiVtcd. It is 
KU IS liiM I I'u dr.iwu from the tacts wliicb tlic 
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on the geological map of \'ormoiit by Dr. EOward Hitclicock anil 
coDuidei'Ml by him a belt of Tertiary' age, runs along the eastern 
edge of the limestone area an<1 not far from the western edge of 
the luartzjie area, thus coinciding with the possible strilie of u 
ttmcstonc of the age of that which accomi>anies tlie Taconic ores 
in Minnesota and Wisconsin. 

We note next the existencp, in northern \'ermont, of smother 
limestone which also hus furnished a Inige amount of miirlilu — 
known iis Winooski marble. According to Mr. Walcott this lime- 
stone lies )>elow the OlenelUis fauna, and has not 3'et furnishetl 
any characteristic fossils.* He also says it is over seven hundred 
feet thick (reaching 1.000 feet) and is overlain conformably by 
8,0011 or fl.OOO feet of slate and schists ; and in other pUces he 
estimtit'.^s these schists at 14.000 feet, and refers them to the great 
Georgia formation. Tiie <|uery naturally arises — may not the 
Stockbridge marble be on the horizon of the Winooski marble ? 
And may not the schists and slates that make up the Taconic 
mountains — its conformable companions — of the (leorgia forma- 
tion ? In the Winooski region, at any rate, there is a marble 
formation diit'ctly overlain l.\v nine tlioiisund feet of primordial 
slates and schists belonging to the Olenellus fauna. Wo notice 
that in continuing snuthwar<l. while these schists exgmnd into a 
great area, aD<I realty come to make the Taconic range of moun- 
tains, the underlying limestone, aceonliug to Wing, Dana and 
Walcott. disappeara cnlircly i and although there is a great non- 
fossUifcrous marble twit, the limestone which tonstitutes it is. on 
the same authority, of Lower Silurian ajre and overlies the same 
schists and slates — at least is of mort; recent ilate, although over- 
lain by a second scries of schists and slates. Then' is. therefoiv, 
no unreasonableness iu suggesting that the Winooski marble may 
continue southwanl and deploy <)Ut on the flanks of the (In-en 
mountains, camiug with it its couformable companion, the 
Georgia slat«s and schists. We may go further and atlirin that, 
in the absence of proof to the contrary, the \\'inooski marble 
would bi- likely to extend southward. Its extension soulliwartl 
would Im; in a direction parallel with the folds of synclinal antl 
anticlinal axes. If the supiiosed extension were acioss such pre- 
primordial axes there would be ivuson to exiK-et some <if them 
might <-ut it otf. We have, therefore, in addition to the ccrUiinty 
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(c) F-auh -tt Jfuhhardlon and W<'il Oisllcloii. These are also 
far wcat of the gicat miirble lielt and in tiio midst of tlie "great 
eentral lielt of slates," in naiTow Iwlts of limestone, one l>eing but 
sixty yards wide. There is here no connection witli tbe great 
marble belt. 

(d) Fo»«ib III Eiisi VornKidJ. The fossils identified liere by 
Billings show the Trenton limestone. But this is also on the 
fourse of the great slate range, and seems to be affecte<l i>y some 
insularity similar to that at West Rutland, sincG the strata all 
dip castwanl, and are represented to pass below the quartzyte. 
The fossils in Shoreham, West Cornwall and Orwell, reportetl bj' 
Mr. Wing, while probably showing the Trenton limestone, are too 
remote from the marble belt to Iws considered, in this inqiiirj', as 
affording any demonstration, one way or tlie other. 

(e) According to Mr. Wing's obsenations, the limestone wn- 
taining Trenton fossils along the east side of the slate l>elt in tbe 
Otter creek valley, <.-ontinniug northward from West Rutland, 
passes in an unliroken area in the northern luirtof Sudbury, round 
the northern end of the slate belt and unites with a similar lime- 
stone on the western aide, and tlience passes southward througli 
western Weybridge and Cornwall, having states above it which he 
refers to Hudson River slates. \\'hether this be correct or not, 
{and we have no disposition to question it) the eastern belt of 
marble continues uninterruptetllj' in a belt further east, and 
wholly on tlie cast side of Otti'r ci-eek. and runs further north, 
into Monkton, forming an independent northward |)rong, like that 
of a separate formation, a(*ompanie<l all the way by the belt of 
iron ores, as represented on the geological roap of tlie ^'ennont 
sun'cy.' The synclinal therefore, that is dcscrited here by Wing 
and by Dana, may consist of the Trenton, overlain by the Hudson 
River slates, biit tliat will require a coiTection of the late map of 
Mr. Walcott, for he has colored these slates as of tlio Geoi^ia 
(Olencllus) formation.** At any rate, so long as Mr. Walcott 
differs from Mr. Wing in tlie iuter[>retatiou of this supposes! 
synclinul. Mr. ^^'ing'B reasoning am) his obsen'ations canuot In? 
taken as demonstrating the identity of the two limestones, which 
is tbe only point we wish to make at tills place. 

■It probabiy ninN bclgw Ibi' ri'd saiidruck in Mutiktoii, whili' thi' 
other llnip^'toiie U>rDiinati'M in a Haticnpil syiu'llnal b; the rlshift of the 
red B»nitr<M'k uiidcrin'ath It in the same town. 
••SeehU maj), Vol. xxxv, 346, Ain. .lour. Sci. 
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(h) FoMih dhcotered farihi-r toiith. Some o£ the limestoneB 
farther aoutli are proven by fossils to lH.'loiig to t)ic primonliol, 
and some to the Trenton- Hudson terranc. But onlj' on very gen- 
erui eonsidemtioHB could cither of these be ciaiineil to lie tJie ropre- 
scnbitivc of ttie Stot^kbridgc limestone. So fur ns this evidence 
goes it detnonstratcB tlie existence in Buteliess county uf a iimc- 
stoue on altout the same geological liorizon as the W'inooski lime- 
stone, nnd nlso On tile same horizon as the West Kutland lime- 
stone, nnd it Iciivcs us to infer that l>oUi of tlicse limestones con- 
tinue in the line of strike lietwccn those jmintii. 

•2. FactK that iiidiciil'- llir jii-isrtiff of /irv /hnitftmrt. It we 

seek for the positive facts that go to show that there is anotlier 
limestone horizon, much lower than the Trenton, running through 
western Vermont and sonthwarti, wc get the firat evidence (iude- 
pendently of Hitchcock and Kmmons) again from ?Ir, \\'ing, and 
secondly from the stratigraphic descriptions of Prof. Dana. 

(a) FacU frum Mr, Wing. It sLould Im.' Iiorne in mind that h}' 
the discovery of fossils in the iiuartzyte Mr. Wak-ott lias demon- 
strated that it belongs in what lie calle<l middle Camlirian (Oleiiel- 
lus zone), but which he has lat<!r ascertained to he the lowest of 
the sulvfaunas of the "Cambrian.'* Therefore, there must in- 
ten'cne l>etwe(ni it anti the Trenton, not only the Winooski lime- 
stone, but the great Georgia formation, iin intcn'al that mcasui'es 
in Vermont at least 15.0IKI feet of sediments. 

We find that Mr. Wing describes the <iuart/yte as itiienlnilijifil 
Ktlh the •ictr/i/iug h'mt'liiii': This he does not once, nor twice, 
but commonly, and wherever he speaks of the contact of the two 
terranes.* * This is clearly bi-oiight nut by bis di;igrams. and jxir- 
ticularly by that giving a seirtion fi'om Kast j^horehain on the west 
to Leicester on the oast. Whatever may In; the erixirs of strati- 
graphy further west, which might l)e demonstrat^Hl ivs(K^'ting this 
tliagram. there can lie no cjuestiou about s'l simple u jHtiut as the 
interstratification of a limesti)ne with a sandstone, which is repre- 
sented as occurrbig near lake Duiimore in liciccstcr. It was near 
this place (lake Duninore) tliLit Mr, Walcott fomid primordial fos- 
sils in this (luartzyte. There could Im? ii<) stronger e^'iiience not 
only that these two are of one age (an<l not one [irimonlial and 

•PiwHlon of tin- 0(.-npl!iLs fuiitia In Xortli America. \m. Jour, f-i-l. 
X-IXVli. 374. 

••Am. .Tour Sol. xM. 34". 4(iT. 411. 




The Aiiwrk-an GeohHiist. not. leftO 

lier Tienlon), but ^ut tliey both belong in the primordial 

P'lcls from Prof. Dana. Some of the localities described 

I Wing were visited by Prat Dana,* who has given his own 

jnmutit: sections of the relations of the limestone to the 

l^te, and has shown the same interstrntifi ration. Some such 

9 were made in New Jlaven and in Monkton ; and bis c-oo- 

J is to the elTectthat the Eoliun limestone** includes "even 

s and dolomites of the red sandrock series" — i. e., may 

1 lime-stoiies belonging in the Olenellns zone. 

I\\'f might mention here the fact that an "Oleneltus lime- 

I has recently been de9mbe<l by Prot Dwight, in Dutcbesa 

r. , overlying an ' ' Olenellns (juartjtyte " (Am. Joar. 

I) ; and that it occupies tlie area wliicii Prof. Dana bsd 

i on his map as Trenton-Chazy-Caltiferous, This only in- 

lally bears on the question of the extension of a pritaortlial 

e from (central Vermont to Dutchess county. 

this we think we have shown the interesting fact that tiiero 

limiirdial limestone in western Vermont, the probable cquiva- 

I the Stockbridgf limestone, and that to it belong tlie nutner- 
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THE STRUCTURE. CLASSIFICATION, AND AR- 
RANGEMENT OF AMERICAN PALEOZOIC 
CRINOIDS INTO FAMILIES. 

By S. A. MiLLKa. Ciiicimiati. 

TliiTu liave liueii desiTilH.Ml from N'drtli A iiicritim iMilieoiuiiu 
nx'ks, 1,100 species of criiioids, whkli arr rcfcrn-d to iitjotit 110 
goiieni. The Hrraiigcmciit of tLese fjciipm into fnmili(<s, biiscil 
upon uniform ami c'oiwistciit rulus, 'm tlic olijoct of this article. 

Whou I puMialiod my work on Nortli Araoriciiu Geology and 
l'«lie<tub>logy, I i»ro|)09itt a few new family names, but, as iny 
objetl then was to present the state of the seionec as it existed, 
anil not to writ* an original treatise on any one branch, 1 generally 
followc<I the classification of others, and, ns they were not in ac- 
cord !ia to family diameters, tlio families, as there given, are not 
of eiiua! value. The new family names which 1 proi>oscd were 
not defined and hence were iiscii only provisionally, and because I 
could not refer the genera to families that had been limited and 
definc<l. Indeed, I did not have the time to projwrly classify- (Jie 
genera into families, nor access to the fossils for the purpose of 
verifying sueh classification if I had taken the time from other 
duties. Since that work was done, I have had an opportunity to 
inspect a large lot of erinoids from .Mr. Ourleys collection in ad- 
dition to those in my own cabinet, and to review the various si-s- 
tcms of classification in use in this cotiutr}', an<) now projKise tu 
present my views of family classification. 

I wouk) desire to state, in the first place, that, in muny lii- 
stanees, I do not agree with the views of Wachsmnth and Springci-. 
as to family characters and the ciaBsificaton' value of tlic struc- 
tural parts of erinio«ls, and while 1 may refer the same genera to 
some families that they do. yet the ivasons therefor arc not the 
same. I l>elieve families shoiil'1 liecstublishe<1 u|>on the structure 
of the calj'x, au<I, for this pnriMsc. the number of the bustd 
plates is first in imimrtanec ; second in iini>ortance is the i>ivsenee 
or absence of subradials ; thinl tlio presence or abseni-c of regular 
interradials, and, after this, comes the structure of the azygous 
side and other parts. For llie purixtse of showing how i-.ulieally 
we differ. I will iiuote a few sentences fix>m their work on the 
Palarocrinoidea. 
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been observed, and moreover the construction is audi, that no ad- 
ditional pinniilie could liavc tixist^tl ; while on the other tian<l, no 
covering has ever lieen discovered in forms witli true jiinniilK. " 

After I descrilieti tlie plates covering the ambulacral {fntoves, 
in Glyptocrinus, notwithstanding tin- long flowing pinnules, I be- 
lieve tliey modifled their views, but, at present, I have no refer- 
ence to the revistnt ojiinion. Their greatest mistakes setiin to ine 
to have arisen, however, from the use of the inon^i-el woni 
'■uii<Urha»aJ»." an(\a complete misconception of the purjxtscs 
Bubser\'ed, in tlie uniinal economy, by the plates feferreil to, and 
the c-onsequent neglect to give the basid plates the examination 
tJieir importance demanded. They fre<iucutly discuss " rudimcn- 
lan' underbasids, " when no such thing was ever foinid in a 
paliKozoic crinoid, and fi-om the structuru of tho calyx, and pur- 
poses suljserveil by the Imsid plates*, ■ ■ rudimentary uiulerbjisals " 
never oonid have had an uxistenct- in any of thcni. For instance, 
t he V say OH j»age 7. 2it part, ■■'.Jlyplwrinus was originally de- 
B4.Tit>eil with five lianals aiul no underbasnls. Hall afterward dis- 
covered in G, decadactylus. small pieces concealed in the basal 
cavity. si> rudinientart-. however, that lioth he and Meek hesi- 
tated to call them basals. although both authors apply that tenn 
to the proximal plates in all other cases. Meek distinguished 
them as "subliasals.". Wc have exaiuintnl the plates in (piestion 
verj- carefully in the s|>ecies named, and lind them, although ven- 
nKlimcntari,-, placi'd within the basal ring ; hence they ai-e accord- 
ing to our tenninf)logy, true unilerbasals, and not a.s [Tall deseril)es 
them a ■quimiuepartitc ' upiwr joint of the column;' and'again. 
on page 18li. 2d part, ■■ filyptocrinus difl'ers from Oly plaster in 
having nulimeiiLai'A' instead of nnHlerately ileveloiKil undi ibasals. " 
After I had shown that there were no such plates in Glyptocrinus, 
they admitte<l ou page 102, 3d part, that the absenc-e of under- 
basols in this gemis ■'is clearly provc<t. " 

They said of Heteroerinus in the first part of Paheocrinoidea ; 
"The absence of uuderbasals in some of the st^icii'S is a gooil 
illustration of our views that the undorbasids do not constitut<r 
elements in the stnictuiv of the Palieocrinoiiica, but are nierel\- 
the result of growth in geological time." Again they say : ■Under- 
basals, minnte. in some species almost undeveloped, and a|)pear- 
ing externally as subtrigonal points at the lower en<i of the 
sutures between the hasals ; in some species apparently wanting 
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former, while there arc two iu the lutler, and other iinirarttiiit 
stnictiiral ditTfrenoes, and lie at oiicc proceeded to redefine the 
latter genus bo ns to hieliide the foimer. Kpeakhig of Xcnocrinus. 
he tutid '- 1 cannot hi^lp siis|>ee^ng thiit a liettor knowledge of thi.s 
tvpc (Xenocrinus) will lead til its ahsorption into Retiocrinus. * 
He said, "Hjbocrinus in a crinoid of ver\' eiubnoHic tjq>e. 
The relatively large 3i:ie of the basals and the r(^t<.-ntion of the 
annl plate, together with tlie simplicity of its nnns. nii<1 the ah- 
senee of pinnidcs. nil indicate its low atiigo of or^ani/^tion. " Ho 
re}n>rde<l Bwrocriiiut* '" as a ix-rraanent lar\id form, which has only 
developeil three of its five anns," mid Haplocrinus is » "persist' 
cnt lan'al form. ■" Wctherliy illustrntcd and deserilie<l the upper 
axyg^us plate of Hylxx-rinus as • ■ rounded and ereniilatetl at its 
distal extremity as well as much thickencil ; * this the dought\ 
Carpenter disposed of hy saying he had reecive<l a specimen frt>iii 
Mr. Wachsmuth on whieh ho eonld -•make out little or no trace 
of crenulatioii. " 

Tt would not lie necessarj' to point out his illiteracy, for hv 
even uses capital letters for speeiftc names, or lower ease as it may 
happen, showing his want of a common knowledge of grammar, 
and recklessness in the symmetry of nomenclature, were it not 
for the fact that a mutual admiration aoi'icty spnmg up Iwtwecn 
him and Waehsmuth, and Waehsrauth adopted many of bis 
blunders and republished tliem, thus giving currency to them 
throughout the country anil injuring the pi-ogress of knowleilge. 
It is true tliat Wachsmuth has refuted some <if his vagaries and 
unwarranted conclusions, but lie adheres to many of his iunora- 
tiona in nomenclature, though unwilling to go so far as to call all 
tlie regular interradial aii<l vaull plates oral plat<-s and all the 
ozygous plates anals. 

The basal plates of a crinoi<l rest directly u|K>n the column and 
are truncated by the columnar canal, around which thf animal was 
attaeluMl by ligaments, the sears of which urc very frei]uentl;- pn?- 
Bcr^etL The subradial plates aiv never basals nor ai-e they in any 
sense liomolr^ous with the basals. hi 1S7!I. 1'. fterbert Carpen- 
ter disregarding the original definition and it lust nit ion of Hctoi-o. 
crinus hy Ilall. and the ciiually plain ilhistnUion and positive 
statement of Billings, that there were no sulinidial jilatcs in tin- 
genus, or not having the sense to understand an illiistration 
and definition. assert<.-<1 there are sul>r:idials in Iletcnx-ritHis 
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lo]Ki9e<l to cali Ibe siibradials, which hiul no cxisteni'^, Ibe 

' plates because he said they were the geililal plattts, and 

ma\» he proposed to call the '• underhutali '' a mongrel word, 

■iglish and part Latin. This was a eaue of pure ignorance. 

■ition and conceit. Only one overgrown with self-conceit 

Ipi-opose to change the nomenclature in any branch of Nat- 

■ istorj'. where uo change is demanded in the interest of 

, and only the most tlliteruto woitld proijose in science a 

word fonned from two languages, and only the most 

would select for tlie application of a new term, an object 

IS uo existence in nature whatever. The assertjon that 

iradial plates in anj- palieozoic crinoid are genital plates is 

Bgiatuitous. and not warranted by any of the knowuJtiQts 

j£ to crbioids. It would have been equally as correct if he 

Bertcd that the subradial plates were the seat of the aoul, 

might have fortified the assertion by claiming that he had 

[' ethereal substance floaliufi aruuhd them. We were 

I'd however that he coined the wont from English and Latin 

ln'ccUi profound learning in the German, and like the ix>li- 

Bnamoiired during a cauiDaign "f the ■■sweet German i 
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confusion to the doflnitioii of crinoids ; but it is lo be liopo<l that 
OHi-h ODG <Iocs not constitute "rnout of the louding writ^'rs on 
crinoids, " in tliis countn'. And it is high timt; American pnlieon- 
tologbta would cease to look to Knglanii for infonnation, where 
less is Icnown of its own fossil crinoids, than hapiK'iis to the lot of 
any other coiintrj', in which there is any pretension to |>aheoiito]og- 
ieal knowledge, and where more shallow pn:t«n<Iors v<'iit their 
stupid hj-potheses as to the fossil tests of these animals thuii exist 
in any other land. 

Prof. D. S. Jordan in 'Science Sketelies. " very appropriut^'iy 
saj'B : "The chief aim of the law of priority, like that of th<' law 
of primogeniture, is not the sun-ival of the littest, nor yet justice. 
hut nmply Jixily;" and the application of tliis rule should pre- 
vent the most destructive innovator from interfering with tlie long 
established names of the plates in the cal,rx of a ctinoid ; besides 
there can be no more approimate and truthful names tliiui • • basals " 
and "subradials. " Subradtal plates occupy a subradial i^otiitiou. 
they are neither radial nor interradial but one half is below one 
Ridial series and the other half is l>elow another radial series. 
Basals ore always baaids and never 'undcrbasals. " In Bonie 
genera they are below the subradials, but in other genera the sul)- 
radials extend below the Imsals, while the basals, in the interior 
of the calyx, project higher than the subradials. 

There are no anal plates lielow the arms in the calyx of any 
palseozoie crinoid, and there is no more reason for calling the 
plates in one interradial area anals, in the present stiitc nf learn- 
ing, than there is for calling them orals. The woni ' ' azygoua " is 
applied to them because it is noncommittil, and simpl\' indicates 
that the plates are not tlie same as those* in the othtrr interradial 
areas. The opening in the azygous side of the vault or In the 
proboscis, may be an anal o|>ening, and, if so, the plates sur- 
rounding it or covering it might be called anal plates, but the 
name cannot be npplie<l proiwrly to any other plates of the body. 
The course of evolution was pn>gressive towanl more eomplieateil 
structures, in_crinoids, until the Subcartwniferous age; here Ihcy 
seem to have attained Uieir most perfect existence. The living 
(.Tinoids are the remnants, probably, of a long line of retrogres- 
sion, the degeuerate descendants of more highly organized ances- 
tors — wherein some of their parts are of ciniparsitively moilem 
origin, and others, which tlie ancestors ix>sses8ed in a high degree. 
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|Uoll_v<lo|)art«<l. so that not even n iiidtmi^ntAry plate »t soar 

indicate the fiinAions once oserciaed. Where progrceAi<Ht 

1 tlie rule, in the development of any eUisa of aiiimala, 
I- look to the emhrj-ologj- anil the growth of the young for 

light nu the fossil remains of past ages, hut where tbe 
1 has been hackward. for geological cj-dcs of time, tiie 
f embryology of the degenerate dcBcendantH, sheds but 
ight, if any, cm the primitive ancestrj-. To speak of a 
inoid aa II ■ ' permanent lan'ai form " or as an ■ • cmbrj'iiaic 
, therefore, unenlightened affectiition. 

hasala, in all palteozoic eriuoida. were tlie firet platt^ U> 
' fully developed, and. after this, they rctaineil the same 
li, respecting the column, through all further stages of tbe 
I of the animal, as is shown by the uniform projection of the 
lisk beyond the column, in all specimens, large aad smiUI, 
KHine species. It is the practice in deaeribing the form of 
Bui platca to ignore the side tmnwited by the columnsr 
lid treat the platea, in description, as if they eiuno to a 
.■('nt«r of the columnar canal, which of course is never 
til illiistrat* them by euttinftoff the lower end so that 
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tbe bnBul plates. There ia an I'xU'mal circiiUir ili^ircsHioti iub) 
which the end of the eolumn was iiiseiti.-O, antl tliia deprc-saidii is 
Hurroundctl by a rim to afford further stiVHgth U> the i><>iiit uf 
iiuion Iietwet'ii the ootiimn and the liody of tlio crinoid. At least 
three ptatca of the column were inserted in tliis eiivular de])re3- 
sion, one of which had an extended rim beyond the column that 
filletl a circular furrow on the interior of this dcpa-ssion which 
locked tbe column in tlie I>asa1 plates, Tlie Qrst ]>]nte uf the 
column at the Itasc of this circular depression is tliin and nuliatcly 
ridged to int<?rlock witii the second plate, Tlie rays of the 
opening on the int^mnl Hide of these plates are flanged Bo as to 
enlarge the end of the columnar Oiinal as it jiasses through tlie 
basal plates ; this eidai^>4l o|K-niiig is surn>undeil by a rim for 
some kind of muscular attachment and to <rive strength tv this 
part of the calyx. On the outside of this rim there are r:idiatii\g 
ligamental furrows or vas<'ular markings for the attachment of the 
animal sarcotle. These characters are well shown by the illustra- 
tions. The basal plates of Kupachycrinus niagister are also illus- 
trnte<l, showing the conical elevation in the interior of the calyx 
pierced at the summit by a live-Riye<l oi)ening for the columnar 
canal, with the roundetl ends of the rays truncating the plattis. 
The pentagonal opening is surroundc<) with ligamental scars or 
nuhating ligamcntid liiH« while the other parts of the internal 
sides of the plat^'S are snuMjtb. I haxu seen the same evidence 
in the I)a8al plates of Delocrinus. T ha^'c the basal plates of a 
Glyptoctinus showing the thu-kcuin>r of the plates internally 
around the five-rjiywl <-anal and bearing evidence of H-iament.d 
atttachment. It is well known that Ihe end of the column, in ;dl 
palteozoic crinoids, in so lirnily attjiclH-<l to the basid plates, that 
it is rare to And a gfxHl siM-cimcn when- Ihc eolumn has lieen 
separated from the basids. leaving the pbio- of the columnar :>,I- 
tachment in a good state of pivscrvation. 1 have liefoi-e me a 
Batocrimis. with a hemispherical depi-es.sinu al tin- ba^e. which ir* 
mdiately fui-rowcil sunininding the pcnt:tgoUid opening for the inl- 
umnar canal, for the linmr attjichmciil of ilie loiiiinn : ami a 
PoteriocTiniis furrowed in like manner for ili.> alt.ielimcnt of the 
column, and showing a rim on tlu' liasid {ilates surnmnding the 
• point of attachment. I luive a fiH'<'imeu of Aitomal<M-rinns slmw- 
ing the anchylosis of the upper joints of the column and nl llie 
column with the basals. an<l afU-r cxaininJng sj^H-imens in diit.ivnf 
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visceral oavitj Burroimding tho area of ligamental attaclinient to 
the test In some ^nera tliey cover half the calj-x below the 
arms, and in alt cases they materially afTect the form and struc- 
ture of the calyx and botly of the crinoid. Where tlie plates are 
large, they were supported in position by ligaments in beveled 
sutures, as in Eupaehycrinus, or by peculiar denticulated or ser- 
rated edges such as occur in Poteriocrinus and in Arthracantba, 
'aa illustrated and dclinetl by Hinde, or in I'locrinus as figured and 
described by mj-self and Gnrley. For the purposes of classifica- 
tion, therefore, no family should incliKle genera having subradials 
and those in which they do not exist. 

The next family character will be found in the presence or ab- 
sence of regular intcrradial plates. These plates allow breadth 
to tile body, and though, iu their extension over the vault and in 
other respects, they may sometimes sink to generic or specific im- 
portance, yet the fact of their presen<-e or absi-na; is always of 
family value. The position of the first iutorradiul is of high 
classiflcatoi'}- value, and gcnei-a supporting the first intcrradials.on 
the basal plates are never to be associated in the same family with 
those supporting tlie first plate between the upper sloping sides of 
the first radials. 

The next in family importance are the azygous plates. The 
atructurc iu this part of tlie body ia frequently complicate!] and is 
atwuvB of generic im|K)rtance and frequently of family value. 
For instance, a genus having an azygous plate resting on the 
basals is not generally, to be clas8e<l in the same family with one 
having the azygous plate truncating a subradinl, for the whole 
structure of the azygous sides of the genera is different in these 
cases, commencing with the position of the first plat4^'. 

I regard each plate, iu the cidyx of a crinoid, to which I have 
attached family importance, as an independent morphological ele- 
ment and, except in the specimen figured from my collection in 
Ohio I'alEBontolt^', by Meek, under the name of Anomalocriuus 
incurrus, where there occurs an extra basal plate beiow the termi- 
nation of a suture dividing a mdinl. I have always found the 
plates the same in each genus. 

The structure of the arms, I think, is never of family impor- 
tance, and alwvc the brachials uever of generic importance, 
though always of siiccific value. An illustration or two will 
suffice for the demonstration of this opinion. In Dichocrinus 
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seea iii the cross sectinn (Fig. 2, and tlie map). The liills 
have an altitude of 750 feet aljovc sea level and '50 above 
above the surrounding; prairie. 

They arc composeil of a hard lilack rock, the exact 
lithologic constitutiou of which, as shown b}' Prof. Kemp 
in the aocompanying artide, is that of limburgite or nepLo- 
line basalt The basalt has an imperfect columnar struct- 
ure nearly vertical at the south extremity of the hill. (Fig. 
2, 1 Bud 2 of the section) and nearly horizontal at the 
north side. Tlitj flat region between tlie basaltic hills 
and the chalky perimeter of the igneous area is tilled 

1 with a soft yellow amygdaloidal exfoliating material some 
of which is undoubtedly the product of basaltic decom- 

I position, while in other places it resembles volcanic ash. 
The exfoliatious are perfect and i-esemble the illustration 
of that structure given l>j- Geikie. 

Proceeding in any direction from the baaaltit: hilla 

' which form the center of the whole outcrop the average 
distance to its edge is al>out one half mile, where excel- 
lent contacts witli the chalk are found. The chalkj* 

, stratum forming the margin of this area throughout ita 
whole extent is crenulated into gently waving undulations 
and presents different aspects of hanlness. In i>laces of 
direct contact with basaltic material the chalk is cun- 
verted into hard marble ; where tlic ash-like inat«>rial in- 

' ter\-cnes l)etweeu the basalt and chalk the latter rctmns 
its soft unaltered [lulverulcnt nature (Fig, 2). 

The induration of the chalky sheet awaj- from the cen- 
tral hills and its metamorphism ai-e clearly indicative of 
activity after the deposition of the chalk and would be a. 
sulficient reason for making its jH'nod later than the age 
of the Austin chalk, were it not for other evidences found 
within a radius of ten miles, I'lix'ceiling in any dircc- 

■ tion instructive outcrojis are found. One mile north (at 
C on map) Onion creek has cut il.s way through a great 
archway of this hardened chalk to a licil of ancient debris 
which must have Iwen <IejX)siled by an eniption prc\iou9 
to the event that niarmaroi-ed llie chalk. 

This cailon of Onion creek h from fifty to one hundred 
feet deep and is formed Ity undermining erosion (Fi^s. 1 
and 3). 
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Inocerami (/. umbonatuif), the cliaractcristie Inoceramua of the 
Austin ohatk; showing that this preservation of fossil remains 
was by falling debris in tlicir habitat. 



Fra. 1,— Contact of Cbulk and Igmeoiui Matter, witli LimedtODeiDCtaslon. 




Fio. 3.— Alternstloiu ol Igneous SIraU. wilb Pnexilifetoiis Cbalk. 



The ashy layers are from one to sis inches thick and alternate 
with layers of similar thickness of chalky but laminated material, 
showing there were alternations of deposition of volcanic cjecta in a 
molluscan inhabited ocean. Furthermore, !ia the ai)ecies and 
cbalk are deep water deposits, a r^pid shallowing is inferred and 
as there is an absence of land debris and littoral fossils, the shal- 
lowing must have l)een insular and not continenttd. Hypotlieti- 
cally, tliis oldest record of Pilot Knob shows a rapid elevation of 
the ocean's bottom with its life from chalky ileptlis to land, ac- 
companied by many dejKJsits of volcanic del>ri8. 
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U(.-o<>u8, Dot Cn!t4it«)us, for the very lali-st C iftiit-coiia stratA arc 
involvetl ID their clisturlmnw. Tliusu fuults liclong to the great 
Buk'oncs eyBt«m desoribetl liy me in this journal. uikI whose line 
is followed liy the I. & G. N. It. R. on map. 

Ttrtiary anil (Jiiiileniiiri/ IHttor^.—ll is i)i-ol>a)ilc that Ihi^ 
present topography of Pilot Knoli and its criitfir-like weutLering is 
the result of unctiual resistance to atmosplieric ngeiicies and the 
whole area was onco liuried beneath Tertiary and (juateniary 
sediments. The originitl interior shores line of the stratigrapliie 
features of Te.xaa which sire rapidly receding eastward is a ques- 
tion to lie aolvpil. but from the tnincatton of the dip planes and 
setups of stratification, with the great thickness of the Neozoic 
ternuies, it ia evident that their former western margin except in 
rare instances was far west of its present jmsition. Thus it was 
that both the great Cretaceous subsidences once covered the now 
dennded "Central Paleozoic region'" of Texas, while the shore 
line of l>oth Tertiary and Qnaternar^ subsidences leveled the 
topographic features of Pilot Knob: for, several miles west of 
this extinct volcano, resting uirnn the western margin of the npjxT 
Cretaceous and against the Balconos scarp, as seen in Terrel bill 
on map, there is a distinctly preserved beach of the same jK>st 
Creta{^«ous. probably post Tertiary, gnivcl which once covere4l 
Pilot Knob. 

Relation It Olhir Are-It. — Pilot Knob is but one of a score of 
igneous outcrops l)etwcL-n Austin and the Rio (iraude west of 
Kaglc Pass, to which I have previously given the name of Shu- 
mard Knobs, but its exact relation to tJieni bus not yet been 
studied. It is in line with the igneous features of North Texas 
and southeast Arkansas. The general stnicturat features indiiatt^' 
an affinity lietween them and suggests that together they oonsti- 
tutc a line of igneous activity which once ext^'udcd from the 
OuBchitas to the Itoekies. It is iutercBting to not*' the proxim. 
ity of this Cretaceous igneous outcrop to the Itiiniet granite. It is 
probable that this has Ix-en a region of intermiiti-nt activity sincL' 
early Paleozoic time. 

CoHclutiont. — From Us slructnre it is shown that Pilot K»ol> is 
the neck of an ancient volcano which rase out of and dejiosited its 
debris in tlie deep water of the np|K'r Ci-etaeenus sea (probabl\' 
Niobrara suli-eiXKli). From its isolateil [Kwition remote from any 
con tern ix>raneons shore line it must have been an islaml erup- 
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bosaiiitc from FortiH cation peak, Col., and in several Huropciui 
rockfl of related chnraetcr. Compftrifloii witli 9li<les of the latter 
in the writer's posBeesion ehoirs <[utte analogous plienoiiieiiii. 

In other specimenB the sectionB consiMt principally of a felt of 
bronn aiigitc needles O.'Z mm. long lij- O.Oi'i mm. broiul, with a 
dark glass}' materiul lining the interstices. The roek seenia in 
such oases to approximate the limhur^fytcs au<) to resemble iiuite 
closely a slide fntni the ilitsenl)ei^ iu Holiemiu. The aiigitus 
which gather in ocellar groups or ni-sts are seoreoly larger than 
those Just mentioned and have the same brown color. They are 
abundantly provide<l with iiielusions of ma^netitt;. 

The oli^nne' is i(Uoraoq)hic and exhibits most frequently tho 
cross section tliat would indicate an original form with 2 I' * 
strongly developeil. A few included gmins of maf^etito are to be 
seen. Alteration is not usually far advanecd. Where it seems to 
have reached its limit it alfonls a sphero-cryeUd of radiating 
necdira, giving the usual interference cross. The dark grains 
Bcattorc<l tlirougb the groundmass arc all called magnetite idtove 
because they appeared in no case to be at all tr.uisi>arent and 
gave no indication of containing tittuiium. It cannot 1)c statcil 
therefore that either perofskiU^ or chromite is present. An anal- 
ysis yielded the following results from which it npi)ears that the 
rock isver>' bivsic and of very high specific gravity: 

SIO, 38.33 

Fe,0, m33 

A1,0, II.IH 

CuO 1 1.711 

MgO 13. TM 

K,0 ■■i.03 

Na.O :i.77 

Ignition i-:!a 

Total 1«'.3H 

Spociflc Gravity a.ail-H.22* 

The rock is therefore to he considered a nephelino-hnsnlt So 
tar OS is at present known, anch or allictl rocks nn: not abundant 
in the Unite«l States, notwithatjin<Iing the great developnu'tit of 
basolta in the west. Zirkel'det^Tmiiied one from tlii> Kawsoh 
mountains, Nev. and others from the Klkhfud monntauis. Cot., 
both of which contain plogicwlaue. Analyses given in vol. ii, pp. 

> Hurver of the 40iL Puriillol ; vol. vl, p 250. 
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The rise <-o II tjn lice iu a north eastward dirw^tion ami, for the last 
forty miles (wLicL were levellcti) avcnigea six feot jjcr mile. Thus 
there is proveil thut no gUunal ilain existed in tliis part of the Ad- 
irondaeks. Iluviug tnu«Hl the l>eiich tw an elovatiou of SI":; feet 
alwve the scu, at a point south of Slorrisliurg (on the St. I^aw- 
rence), the measured warping is now sufficient to aci.'OUiit for 
every foot of the rotkj- liarricr across tlie ba-iin of lake Ontario. 
This racflflureil differential movement has Ikhjii entirely sinw the 
episotte of the upper till. ITiis paper is intended only us a pre- 
liminaxj' announcement but the iletiiils will he eventually piili- 
lished. 



THE RELATIONS OF THE STATE AND NATIONAL 

GEOLOGICAL SURVEYS TO EACH OTHER 

AND TO THE GEOLOGISTS OF THE 

COUNTRY.* 

Jou» C. ItRANMtK, I.itDe Rock. .\rk. 
Thi^ geologists of tliu mmntry may lie rlassi Wttl »■' fullows : 

I. l*rofH»sloiial RcoloKlstH. L-oniii'i'teii with tin- I'nili'il tiluH-S (!w)l(igl- 
C«1 Survey or with fumc ot the stute Ki]rv^'y<. 

II. Professorial grologlxts, or thusc teaching genlnKJ' iii.(iur culli-Ke!' 
and universities and M)inutimi's making cxciirsiims inui the tield, t-ltlier 
In the course of iiistrnctiim or in ordt-r to carry on orijilnal iiivcstigii- 

ni. Consulting geologiiils. or thnS4' doing private ei-onomic work. 

IV. Amateur geologists, Inchiiling stndenls who do viiliiiiteer work. 

It Is of the rHatlons thai exist, or should I'Xi.sl. hetwin-u our iiulional 
survey, the state surveys and thii geologists ot the eountry. In whii'li- 
ever of these classes they may fall, that I propose hrletly tu addre^K you. 

Investigations an> often uiidertHken larRcly In the course of instruc- 
tion carried on In college In horaiorios. but it is rarely liiai Individuals 
or Institutloiii' other tliiui the state and national ."nrvi-ys have under- 
taken esiteuslvc and e\|N'nslve gi-ologic o|>erutlons. We must exc-ept, of 
course, in this statement thost! ot an economli- nattiri'. 

The reason of this Is thai ia<tlvjdunls siildom, and coinuieri-iiil organi- 
zations never, devote their means to purely .-ielentUic iuvi>:jti eat Ions : and 
Inasmuch as iliesc Invcstigatioi]? reipiirc larirc sums of money, and as 
th«^y arc conducted largely with a view lo inereasiii^ liuniiiu l>nowliilgi! 
the exi>cnst^ of tliem must be liorue by the putilic tn'a^'ury. 

Will) our oHiclal organizations most of the working geologists ot the 
coniitry. exceiuing those called consulting geokvlsts. are eonnci-red 



State and Xatioiial Geological Sui-vet/s. — Branner. 297 

practii'ftble a plan for survejrlng and mapping tlie Territories at the 
United Stales on aiich RHticral system as will, In their Judgment, scciirtt 
the beat results at the least possible cost." 

This committee of the National Academy of Science was appointed 
and made the required report. It recommended that tlie surveys thou 
In existence should be diseontlniiud, iucluding the Land O0ii« surveys, 
and that there should be a single national Kcoiogical survey which 
should deal with geologic problems, and that all mensurnilon should bo 
done by and under the Coast and tieodetlu Survey, which should furnish 
whatever maps might be wantt.'d. 

The action suggested regarding the Coast and Geodetic Survey was 
not taken, but Congress discontinued the old geographical and geologl- 
eat surveys and the United States Geological Survey was established in 
18T9 as a iwrmacient bureau of the Department of the Interior. 

In the reorganization of the nalional survey after the extinction of 
Die old Hurveys most at the men from all the former institutions were 
retained. This is where we Qnd ourselves to-day with our United States 
(ieologlcal Survey. 

It Is not nvccs.sary that I should spi>ak of the functions of this national 
survey asdefiiicd by law, ■ for In a general way yon are alt familiar with 
tboni, while the business organization and general plan of carrying on 
its work Is set forth in the eighth Annual Keport of the Director. 
Practically It has caitr. lAaiiclic to carry on geologic Investigations over 
the wliole territory of thi' United States, and In every branch of scl- 
entlQc work directly related to geology, such as geography, topography, 
paleontology, physics, chemistry and statistics. 

Kow over this some orea, though llmitod to the States carrying them 
on, we have our several state geological surveys; while private Indi- 
viduals, educational Institutions, scientific societies and commercial cor- 
porations are at liberty to carry on such investigations as they see fit. 
and ail regardless of each other. 

It would bo very natural to expect that there would be more or less 
serious conflict between organizations and Individuals working, as than- 
do, upon the same questions and over the same ari'as. 

In the earlier work carried on by the federal government, however, 
the various territories were th^ specitied areas to which the national 
surveys were confined, and now that the whole area of the United States 
Is open to this work, a broad-minded and cooperative direction seeks to 
aid and strengthen the state organizations Instead ot antagonizing or 
annihilating thetn. 

Kut I wish to emphasize the fact that the classllicatlon oC the geolo- 
gists of the country, tho work within the domain of liie national survey. 
the work within the domain of the slate survej-s and that whii'h can ln'. 
or will be, accomplished by private Institutions, corporations or individ- 
uals demand that there should lie some more definite or lielter organizi-d 
cooperation or coordination In all this work and among all these men. 

The success of commercial and industrial enterprises the world over 
has been due to a greater or less extent to concerted action. In educa- 
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ir l.hcs.' arc not 
tliut fri'<.-<l»iii of 
si'Urriliric IkmIIi-s 



mitii'il 1i 



offlriiil ^^^laIiolls uni] lowari 
manors to bf fixed l>y lawii: laws woi 
movi-mnii that Kivi'M health. v[)i:ur ai 
anil til our !>c[i'iiniii- iiii'ii: tlicy L-aii oi 
fvut ami by usage. 

To bi'glii with there slioiild bi» siiim- iiuHiilnilty amonfc all f[i>oli>Kl!'l!< 
about thn seieutlBc stuiutlii^ iit (iiir iiiiveriimeiit iiiiil our statu stirvuya, 
and ulmut what (^ai-li oiip vau ilo and oiiglii to do. 

Flnit in rcKard to tin; L'nltcd Stales (ieologlral Survey : 

Tlii!! Inslltiitioii stands at the oflicial head of all uiir siirvi?ys ant) or 
ail iiiir geological work. 

Kvery statesman rci-ogiti/.es the Tart that science Is an clomniit of 
prosiHTlty and jKiwer which It Ix the duty of Ihe stali- to fgst^r Just as 
It should foster other elements of progress and cIvillT^atlon, and It 
should nil every geologist with the profound en gratlficAt>lon that our 
Mtateiimcn realize the Importaucc of tho genvrul govennnonl's giving 
IttM'rai supiwrl U) geologic work. 

We must all of a tiecessily take a. deep Interest in the orguniKUtlon 
«nd iHiiiilnct or this, our national survey, for ihe work to which it is de- 
vou^l can only !»■ dono by aid of the goverunient, and should that aid 
fall, ellher on account of projHT organization or ineniclency, or on ac- 
count of Jealousy, or for any other reason, the progri'ss of the science of 
geology in this country would he seriously lin|H-ded If It did not come to 
a dead halt. 

We have reason also to congratulate' ourselvi-s niid lo congratulate the 
rountry that since its rcorgaiii nation In 1879 there has been In Hie dlrce- 
torshl[) a geologist In sympathy with all branches of scientiiic work, 
aad al the santo llnie a man who doi's not shirk his duty In the survey's 
relations to Congress. 

Ntit a few scientiiic men have talst^ notions of their personal and pro- 
fessional dignity when these affairs crowd upon (heir attention. 

\Vc need only remind ourselves that appropriallons are iinlte as essen- 
tial (u geoli^lc work as workers are. and that this part <>f the business 
can no mure be neglcctiil than any other part of It. 

Just think where we should have l)i>en If no efforls had been made tn 
lay the truth before legislators. Congressmen are busy men. too hnsy 
to gii out of tlielr way to look up worthy institutions that need support. 
All that enllghteniil statesmen want to know an- the needs, demands 
and nws of lliesi' surveys, and they will see that they are properly suji- 
ported: but how arc statesmen to get- this Information If some well- 
posteil geologist doesn't furnish It'.' Statesmen must de|ii'nd on geohi- 
glsts for such Information as will enable them to act Intelligenlly. and It 
]!< as plainly the duty of the directiir of the I'jiilcd Slates Snr 
form fongressmen and Senators of the needs of gi-ologic woi 
country as It is to carry on the work itself. It. is a duty Ue ow 
people and lo si'lonce. 

National work encourages ami stimulates state work, and st 
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those iavcstigatiODS requiring much time and labor and money and 
many specialists. The reasons why state survi'ys cannot do work of 
this ciass aro not far to seek : The men with whom the national survey 
has to ileal are onr broad <] at- minded statesmen — uien who comprehend 
the scope and importance of purely atlontilic work, white, us a rule, 
state iogislBtors look to immediate, and what they I'all practical, results. 
Such men cannot be convinced of the Importance of any work that looks 
not to the immedlat« material prosperity of the slate, while they are 
but little concerned, as a rule, with the Intellectual income from it. 

It is entirely beyond the means of any state survey to make a lo|>o- 
graphlc map of the entire area of the state : the best it can do Is to se- 
lect a few typical areas and map those. Hut maps are absolutely c! 
tlai to satisfactory geological work, i 
consume a constantly increasing sliare 
gc«lo)tlcat surveys, both stat 

ever, having large appropriations for lopogra'phic work, and contem- 
plating as it does the mapping of tlio entire area of liif United States, 
ought to do this work. 

That these maps mu.it meet various demands and must therefore be 
constructed with varying degrees of accuracy and detail every one will 
admit. As a. matter of fact, however, tlie maps made arc usually, as 
they should be, pans of a plan, and upon a lu'ale, for mapping the whole 
of the United States. This plan and scale may 1m* iwrfeet for that par- 
ticular pnrpoBi-, but It often happt-ns that neither the plan Dor the map 
Is adapted to the purposes of the state surveys. And ccrtaljily nothing 
can be plainer than that the maps made by a gcoli^lcal survey ought to 
be available for geological work, or that, failing to meet the demands of 
geology, there Is no geological excuse or reason for their existence. 

Take for example the to[>i«ruphy of Ihe giaclatetl area of the Missis- 
sippi valley. The region is one of but little relief, and, in order to 
bring out this relief, the contour intervals must be very small. Hut the 
contour interval on the V. S. Survey maps is.'iO', one that completely 
ignores (he deii<'ate topographic character of the glaciated area of Ihe 
Mississippi valley. 

It follows therefore that Ihe plan for topographic maps should Ik' suf- 
Sciently Hcxlble to meet the demands of ciios<- by whom and the pur- 
poses for wliich they arc lo be used. 

Geodetic work cannot be carried on hy the states because stales are 
but small parts of, and fnrjiish but a few points in. geodetic iinestloii^. 
European <'auntrles have even t>een obliged to unify their work. In ihc 
United States work of this character must be left to some Instiluliun of 
the general government. 

That t>aleontologic work should I; 
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loKfi- work may glvp prefiiri'iico or proiiiliii'iii:!! to ont' or to tin- otli-'r 
pliiiiK of tht< qiK-stion an th<- <'asi' may doiii.iiid. 

»«i[in> gtwlogic pml)li<uis imiiirally pntprto otJiiirs, unil If we work in- 
ti'lMRi'iiity. wi- must taki- ui> IUliw prulilcins In tlicir IokIihI ordi-r. Itiit 
f[i slarp work thi:< Is m-I<Ioiii |>OKSibli'. Tiir stiUo KciluKii^ts luiisl <lo tlx'ir 
work in SD order mnde ti cross iiry, not by geology alone, but by somo 
iH'oncmlu coiisldt-rntiiiii 11 muy be. 

1 liavo sail] tbat ni'iinomk' prolilein)! should. In *ci fur a* posslbl'-, li'^ 
left tu the states. Thent arn eases, however. In wlileh Ihlx (-niiiiot lie 
d»nis for there are ofti'ii those whith. rei|iilrl:ig study over a wider 
area, cannot tw wIvM in a single state. Thi'se should l>o studied In 
part or entirely us the easm may demand, hy the national survey. Take 
for example tlie lead ores of the eoiiiitryi these ores occur in xnveral 
stall's, and In ea<'li case It may he under sumi'what iHITerent eircuni- 
stances. Now the study of the origin and dtstrlbnilon of lead orcjt 
should be taken up as a whole, and nol simply as a local (iiiestlon, for It 
i-annot bo sallsfai:lorily studied and discussed In any single plaee. 

If geology Is studied as it should he Che student must be at liberty to 
move about as tbo exigencies of his work demand. This Is not p<!r- 
luitted by atat« surveys, and oven if the employees of a state survey felt 
Ihenisetvcs at liberty to travel over the country stu<ly]nR the iguestlims 
with which they have to deal, (hey haven't approprlatliins large enouirli 
to adult of the heavy field evpenses reigniri'd for suc-h work. 

Take again the subject of glaciaiion: liow would k ever have licen 
possible tor any one, conlining his iibscrviilions to any single state, in 
have formed an opinion or to have reached a conclusion rcgardlnx 
glaciatlon worthy of ullerance. .And I venture to say that If there Is 
Mill a good (leal to be learned licfore we shall fully comprehend the his- 
tory of the continent during rlelstiM'ctic limes, it Is due to no small ev- 
tonl to the fait thai our observations have not yet taken wide enough 

To be sure there is local work enough on tills subject and lo spare, 
but the great ijuestlon as a whole could never be ciim]ireliendi-d, state<i. 
studied, or solved in any single state, or indeed at all nnles.s one had 
carte hlanclie for his movements. * 

I'rofessor Irving has well remarked:* What "countless, Inlermlnabln 
wranglingfi as to strallgraphicai corn-lations in the stales east of the 
MIssiAslppl. .might havi' iH'en prevented had any one geologist l>eeji 
able to follow through Its whole extent the r<irniatlou he was studying." 
Hut the dtale geologist Is stopped by stati' iHiiiudarles, and the broader 
questions of strallgrnpliy and correlation cannol be sellled or even sat- 
Isfaetiirily dljcnssed by him. 

It setrms plain that in so far as the r<-lnIlons hi'tweeu the national and 
the Stale surveys are coni'erned the national survey should leave alt that 
ft can -safely leave to private enterprlsi- .imi lo state survi-ys, and thai it 
shiinid deal with tlio.si; problems which stale survr-ys and IndiviiluaN 
will nol or cannot satisfactorily deal wlih. 
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opfiifon also that Ihc nationiLl suTVe;, bdlDg better IiifNriuixl 

. Is ^olng on In tho way ot geologic work than the statu BToto- 

Ini) tx^int; In PV<Ty respect the strongest of oiu* orgftnizatioTMi, 

out a helping band to the state surveys, and from tb<!ir 

nore valuable oxperlonea, give advice and eneouragemcnt ta 

In this wajr state aid to scicntiSc work would bo eiiroiir- 

d the national survey would widen Its helpful Influence. 

s witliout saying that stntD and national surveys should not tido 

r each other Just because there ts no law to prevent 

Iplicating each Other's work or their doing work that will Inter- 

Ih each other's plans or offlciency. It would be easy for S gov- 

(iirvcy to discredit and embarrass a siatp survey to such a paint 

(tat<; would put a slop to Its own work. Fortunately our na- 

|irvey has been conducted rather with a view to aiding the 9lat« 

Itut this aid can be made much more effectual than tt ever 

ind I have no doubt It will be made so whenever we aro all 

r such coSgieratlon. 

L'ltUed sullen Surveu iind the Callcgai. — My own conception Of 

c orgauhatlons is not that they should simply devote thcinselvus 

I accuQiutntlon .of aclentlUc tacts— to research — but tbai th9f 

the same time encourage and develop sclontlBc men. 

noiild huvi' ranch lo do with the traiuiiiR of Reolopisis In pmijpp 

11. will not cost nulch. ilnd It will llKjk well, and llio few ef- 

y siirh enioiirafri'nieiit, iniisl yii'ld vnhiable results In Iho 

u- iiivcstiitaliiiti should. thenJore, in su fur as possible. 
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building. What must oiin's reelings be when lie brings hl» contribu- 
tion to find that It U In the wrong place, or that It U not wantttd ? Mis- 
takes ol the same sort aro constantly being (;onimlttcd In geologic work 
and in abnndance um, all because we have no recognized directing head 
for the work done outside of the United States Geological Survey. 

The bulk of geologic literature must yearly become greater, and 
unless It becomes at the same time better, we must ext>ect a day to ar- 
rive when geologists may well stand appalled before it. Much of this 
literature Is practically worthless; it Is an encumbrance railier than a 
help to the progress of science, and wo should feel grateful to any 
method that would deliver us and geology from an evil which Is coming 
to be a more and more s<Tions one. 

In one of the states In which the United Stat«s Survey has been doing 
topographic work, an area of 3,000 square miles that had already been 
surveyed liad to be remapped by the state survey to meet Its own de- 
mands. Hero I think no one will have any dilliculty In understanding 
the necessity of cooperation between the state and the national survey. 

Take as another example the chemical analyses made for geologic 
purposes. The chemists of state and national surveys have thrown 
upon them a vast amount of heterogeneous work, while but little or no 
time Is left them for original investigations. A great many of their 
analyses arc dupllcateid elsewhere, or may be du]ilicated In any number 
of laboratories, so that investigations that might otherwise have been 
possible are prevented, and both chemistry and geology arc hindered. 

The errors commltti-d by geologists not connected with the surveys 
aro mainly due to haste, or In other words, to exprossion of opinion 
based upon too llnilh'd observations. Hut only limited observations are 
possible to men of limited time for the worl<, and limited means to work 
with, a llmit<-d area to work in. limited aciguaintance with Held geolo- 
gists, and limited op|>ortunlties for p it hi i cat Ion. 

There are many young geologists and men of but little exjierience — 
amateurs — whose efforts are not so dirocted as to be of as much service 
as they might Ix'. They lack neither 7.eal nor means in mnuy cases, hut 
they do lack some one to guide tlieir tottering footsteps. Their want of 
experience gives them but ll restricted view of the Held in which tlu'y 
are laboring. Their labors cannot therefore, unless directed by simie 
one who hasa snflieiently broad view of the whole field, bo of any value 
to geology. Who will direct them ? Or shall they go on piling higher 
their wasted energies, and lind tln'mselves when they have come to the 
end with the mortification of knowing that though they have worki'd 
'hard and faithfully, they have in reality contributed nulhing to the 
sum of human knowledge ? 

So our energies are not fully utili^iil: we are lilie a %Tt-M system of 
machinery with here ii bent shaft wostiuR the grenii'r iiart of ils energy 
in friction, there a broken Ix'lt that lins stopjied a useful machine, here 
a timber caught In the wheels and healing the walls ami floors. 

If we could hnve some sort of ciHipt-riLllon. a man at work U[ion a par- 
ticular subject would have some as'iuninci' that his tleld of o|>eralious 
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operation. If ever sui'h opcraKon should bu broiinlit uhoiii. sevira.) 
IKilnts mu.n Ix^ kept In ni[nd by us all. 

Thcrn must be a t'cnalii ainoimt of iilaallcily in any plan that inity ]Ht 
adopted, for gi'oloRlpal Investigation llku any ollitr invi'Stigatlon luada 
us otf on many unexpected tangents. 

SuborOi nation would have to bn largely nominal, for tliose who do Ihn 
best and most work would haw to take preredenoe of Ihoscr who did not 

Aa much latjtudi' as possible would have to bti allowed Individuality. 
Men are not like pieces of coal to bu A<-paratud and dai^slliiHl by sixes ur 
by specllic gravity. 

Administrative methods devised for selentilie work, like thosi- of 
diplomacy, are often a series of com proni lues, and good sense must make 
up fof the defects of any system. 

No plan of iioCperation can sneeeed if we do not all take a hroad and 
unselllsh view of science and its functions; we must work for its ad- 
vancement: and the idea of putting a raveat on this or that (opie must 
be relegated to the dark ages of gi«l<iglc si'leiice. 

Men will bi< ready to cotlpcrate with us the moment thi'y are made lo 
feel that their contributions are useful and are a p predated, and that 
they will not lie unattended for years In the hands of some one not im- 
pressed with the shortness of time and of human life. 

In order to have eouperatlou each one must do. In addition to ihe di- 
rect objects of his work, what others want. 

Local talent should be iitllUed, It would in many cases save a g<K>d 
deal that now goes to pay travelling e.ipenses, to say nothing of the im- 
portance of keeping all the geologists of the country actively interested 
In gooUjglc work. 

A working geologist. It he works iulelllKently, must know and keep 
In mind what other people are doing ; and he certainly cannot do this 
If he Is working alone, and without any recognized relations to other 
geologists. 

Now If geologic work can t)e improved by iH'ing under the iiomiii:il di- 
rection of those best titled to direct, where are we to lind our directors? 
The men who have done most to popularize the science of geotot'y In 
thia country arc our professorial geologists, and it is not unnatural that 
we should turn to them. Hut the teachers of a science are not ni'ccs- 
sarily the best directors of research, while Ihcy are prolutbly In no cus<t 
thoroughly conversant with the work being done by the various state 
surveys and by the national survey. 

The direction of work over the whole country would be <jui[e as im- 
possible, or even more so, from the states. 

Tbe national survey, standing as It does at the head of all Ihi' uei>- 
loglc work done In the country, having the wholi' national domain as 
its field, and comtM>s<'d as it Is. of our tiest geologists and huvhiii the 
most thorough organualion. is. or should be, the natural head iind di- 
rector ot all xecilogical work in this irouniry. I have no duubl th;il the 
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Fcrmlt mc U> carry this similo still further. Hounds understand that It 
Is tbPlr business to tollow thp game, and, when left to their own 
Instincts and wishes, they will follow It. Now luiagiiu; a bull-dog selzisd 
with the anibitlou to bucomu a hunter and Juinliis the pack of hounds. 
Every one knows that t1>R bull-dog will, In spiti; of anything lliat eun be 
done, have a light with half a dozen, or, more likely, with the wholo 
pack of hounds, by the time tlie ehase Is well under way. 

It is not a pleasing relleetiun to reiui^inbi'r that the great search after 
truth In which every genuinn man of seleni'C Is engaged, heart and soul, 
Is often intcrrupti^d In this sumu Cushion by the pugnaceons dlsj>osltiun 
of some companion. 

Let me recapitulate some of the bencAts to b<; derived froni voluntary 
and cardial coTiperatlon between all geologists and all geological organi- 
zations in this country ; 

I. Geologic research being under the nominal direction of the lead- 
ing Investigators would be so conducted as to be of the greatest utility 
to the largest number. 

II. When a piece of work was done by one It would be done tor all, 
*nd duplication by stale surveys and by Indlvldiiats and the consciiuent 
wasU! of energy, time and money wouhl cease. 

III. The functions and Helils of oltlcial organizations being better de- 
fined, 3ta(« and national surveys and Inillvlduals could so direct their 
efforts as to serve the purposes of others wllliout neglecting their own 
Imracdiato aims, and without infringing a\inn each other's grounds. 

IV. National and state surveys would be strengthened and local or- 
ganizations and Individual cRorts encouraged. 

V. It would give us a better geologii- literature, better Instruction, 
better gi'ologlsta and more thorough siH'clallsts. 

VI. And iinally, we trust. It would put a siop to those oracles who 
«re so ready to prophesy In the name of science. 

The comprehensive character of geology requires us to draw upon 
many cognato branches of scient-e, and successful eoil()eration among 
geologists would also react in favor of thost; si'ienei-s, tor we nei^ not 
only the cooperation of tho geologists of the country, but that of the 
engineers, the miners, the meteorologists, astronomers andcbemisls. 

This Ideal stBt« of affairs may never be brought about, but it is none 
the less desirable that we should aim at it ; for the more nearly we ap- 
proximate to It the niore rapid will be the progress of science, and the 
progress of science is the progress of civilization. 

To paraphrase a recent utterance of bishop Potter, ''It would be a 
monstrous conception of science if any one of us were to esteem It only 
as a sellish weafHin with which he was to carve his way to personal 
fame and fortune."* It has ttlw.n been used for Just that purpas<% but 
higher Ideals will glv<- us nobler moiivcs. 
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«nd lower Cambrian, of modem geologists, and ttie fossila wtiicb 
he attributes to the Taconic are in great part of tbie age. Tbat 
in the subsequent pages of Lis book in tracing the Tauonic through 
the complex structure of the districts in which it occurs, and 
enumeratiDg its fossils, be mixes other formations with it is most 
true. But fair critics of Emmons would do well to eliminate 
tiiese errors, and leave him the credit of his discoveries in those 
pre-Potsdam rocks, which, though different in age from tbc Que- 
bec group, are like it, in the main, a marginal Atlantic aeries, not 
represented in the central plateau." (p. 139). 
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The Intquoit Beadt: a Chapter In the OcaUigtcal Hlirtory of Luke On- 
tario. By Pbof. J. W. Spenckk (Trans. Royal Socl<;t^, Canada. 1889). 
Nine or t«n years i^o Dr. S|H>nccr published his first paper conceroitig 
the origin and history of the gr«at l»kns. Since then several papers 
have appeared. But the paper before us Is somewhat lengthy and con- 
siders the greatest development ot lake Ontario, hut iloes not delimit 
tbe uortheaHt«rD margins of the old lake, as researches had not been 
sufficiently carried on In that direction. 

The paper is based upon a great beach representing the only long 
episode In the history of lake Ontario, between the time that It became 
a separate lake and the comraencenicnt of the formation of the modern 
beach. The structure of beaches is touched upon, as well as Ixiulder 
pkvements. These questions are, however, more fully treated In "An- 
cient Shores, Boulder Pavements," etc., a paper appearing In itull. 
0«ol. Soc, Am., vol. I. The materials of the beaches about the lake 
(except towards the northeast of the ancient lake margin) are mostly de- 
rived from the boulder clay, which generally formed the shores of the 
old lake, or from modified drift. 

The beach Is no longer a water level. At Ilamilton, at the extreme 
western eud of the lake, the beach Is 116 feet alnive Its surface. Upon 
the northern side, this elevation increases until near Trenton (about 
130 miles distant) It is found at a hiRht of 435 feet. From near Trentou 
the beach swings around towards Ihe Ottawa river, and has been too 
Imperfectly followed to give absolute results. All of the author's meas- 
urements were Instrumental levels, exi'cpt in northern Hvor York, where 
the barometer was provisionally used. 

Upon the southern and suulheastcrn sides of the lake the measure- 
ments were those of Mr, G. K. Gilbert. In the eastern direction, upon 
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c'onstanlly overlooked. llu\ley trailed alU'ntloii to It many ypars a^n 
by remarking that exact rcspmblanL-i^ bi-twi-Bn two distant [auiias was 
proof that they wtrc not cnntctnponknf^oiis, inasinu(.'h as tliorc muHl 
liavp inU?rvi'n<-(I iiiiftli-tPiit tini« for migration from one placo to thit 
other. Siii'h ilHiKisita are, howevt-r, homotaitlal, bi-catiNP tbi'y repnvsent 
tht! life of corresponding eras In th<' two rt'Kionii. The I'omparatlvHy 
iimall dtSt-rvncc In date becomes almost liifliilU'simal by the side of tli<< 
Immense distance that sunders llieni botli from the presPnt. UcologlHts 
Kreapt to lose sight of the former In their strong appreulatloii of the latter. 

Another chapter treats of tho continuity of life, a subject on whii-h no 
geologLit now eutertaliis any doubt. The pataaln)phe3 nt the earlier In- 
vestigators such as E. de Itcuumont an; as<leitd a.i Iheir authors, and 
the remaining gaps In the rei'ord give us no anxiety. 

The discussion of tho doetrine of " volonles " is of great Importance. 
It Is well known that the late M. Barrande announced his belief that 
whole groups of species appeared In a local and transient manner at cer- 
tain places before appearing as an established fauna. Thu.i he main- 
tained that Hllurlan species could be found in siiota In Itohenila among 
Ordovlclan {Low(* Silurian) strata, and that the alternation oc-curred 
several tlracs before the permanent cstablisliment of the later fauna 
took plaeo. Xuw while there is little difhcutty In accepting this doc- 
trine if confined to speeles differing hot little In age. It has been difDcult 
to admit tho ulternaLlon or slmiillaniKjus existence iif faunas so widely 
distant as the Ordovician and Silurian. Only the high authority of 
Barrando could have given it the currency that It has obtained. Our 
author is evidently In favor of accepting the view of Mr, Marr that 
these seeming colonies are only results of repeated faulting-down of 
Silurian among Ordovlclan rocl(s. In this case the seeming dlRiculty is 
removed and the so-ualli'U "colonies" have no existence. 

In the chapter on the imperfection of the geological record the argu- 
ment originally put forward by Darwin Is developed with great force 
and clearness. The author shows that the want of hard parts Is one of 
the chief causes of this Imperfection and brings in evidence the fact 
that In the various groups of tlie animal kingdom those families are, on 
the whole, abundantly represented whose living spi-cies [lossess hard 
skeletons. Thus among the rlilzopods, the Ama-bea and Monera are 
missing from the racks, hut Ihit foramlnlfers and radiolarians (at pres- 
unt calcareous and siliceous) ure exceedingly abundant. So the Myxo- 
spunglic (soft) an^ ahsi>nt. but the Forlfera (hard) ubound In the fossil 
state. Likewise the hydros and m<-4lusas, the sea-anemones and eteno- 
phores are wanting, but the corals, graptulltes and stroma (oporoids com- 
I>use vast mHS.«es of twV. Othi'r similar cases arc clti'd. 

Views on geological climale are expressed with great eantion. In the 
preM'nt coullh-liiig stati' of tiie evidence this Is the only wise plan. 
Eminent geohiglsts and physicists so widely ditfer In opinion that no 
confidence can be felt to any [Kisltive siatemi'tii. 

The compositlou of the work has beiii divided between the authors iu 
Kccordanec wilh their p al icon toioik- leal pursuits fur many years past. 
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nodular fltnts <n thi< wh1t« chalk have been produred by the solutlou of 
the skeleb>D9 of flinty sponges and the rotic posit ion of the silica In Molid 

But the author Is especially at home among the Cceleiitrrata which 
haw formed the chief object ol his studios for many years. Accord' 
Ingly, wo find them treated at tonsidcrablo but uot, considering thi'lr 
importance and difficulty, too Rreat length, In 170 pages. It Is mani- 
festly Impossible here la follow our author In any detail, but a few 
points may bo noted. He Is apparently Inclined to regard that most 
ancient fossil Oldhamla as or vogotable rather than of animal origin, an 
opinion in which we think few will agree with him. If organic. It Is 
more likely that a, frond of a zoophyte should have been preserved from 
Lower Cambrian days than a sea-weed. The recent discovery of trllo- 
bitos In strata of similar age In N. Wales Is rather sIgnlflcaDt In the same 
direction. 

In the ]el1y-Bsh here belonging (Lnccrnarlda) wo find curious evidence 
of the possibility that one of these soft-bodied creatnn'S may leave a 
lasting Impression on the rock, so thai if not Itself a fossil the record of 
Its existence at least survives. From the famous (|iiarries of smooth 
lithographic limestone at Solenhofen has come a cast considered to tc\i- 
rescnt the swimming-bell of a Jelly-lish, and Xathorst, of Sweden. haH 
shown cause for believing that Torell's so-called plant "Eophyton " is 
only the trail of one of these animals In soft mnd. 

In the chapter on stromatoporold coral.i. tho author. In si)<>aklng of 
the anomalous genus "Jtenirtcpa, " Inclines to the view that its nearest 
relationship is hero and that It Is allied to Labechea and Idiostroma, 
but at the same time refrains from any positive statement. 

Asmight be e:tpccted the Zoaniharia arc very fully and excellently 
treated. The author's familiarly with this branch of his subject Is well 
shown by the wealth of Illustration here displayed, much of which Is 
original. In no part of the subjects of the first volume is the progres.'t 
of tho Bclonee more clearly shown than hero. Any one who recalls the 
time when Mlliic Edwards and Lonsdale commenced their labors, will re- 
member what a chaos this part of our museums and treatises exhibited. 
Corals were tho " bf te noire " of the collector and of the student. But 
thanks to the recent laborers In this Held, among whom Prof. N. has 
been by no means the least, and thanks also perhaps In an equal degree 
to those who have so vastly Improved the niechanleal processes of cut- 
ting, slicing and polishing specimens, the light is beginning to dawn 
where all was previously darkness, and before long we may hope to bii 
able to refer well preserved fossil corals to their proper zoSlogical posi- 
tion with reasonable certainty. 

In the dtlBcutt Rroup of the m on tic nil pom Ids the author confesses the 
difficulty which he feels regarding their wiTiloglcal afhnity — whether 
they should be regarded as a peculiar group ut corals or an <-<inally 
p«^utlar group of Polyzoa. 

Etthinodermala are trealiHl under the two heads of Eehlnozoaand 
Pelmatozoa. Of these the latter are by far the more important hi 
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imlicntitulogy in cotisi'qui!]i<.'i> iif Ihc great iiumbrrs and exquisite beniity 
d! thoL-lassCrliinidi^uwIiLt^liitcoiitaiDS. Dr. N. adopted theclasstticat ion 
iif Wai^lismutli uml Can>cnt(rr, and divided tLemlnto tbe Palatocriiioideft 
und Xi'ocrliioidcu. thn Tormer (Comprising all the known palicozoic crin- 
olds, and ni'srly (flrrcspmidliig with Mflller's Tesselata ; the latter in- 
eliidiiiR all post-pala.>oiii)ic criiiold tornis and nearly corresponding with 
MillliT's Ardonlata and Costata. 

TliodUtiiintive cliaraL'tcrs of the first group area calyx large and 
ma.-!»iv<! irnmpured with the amis, intcrradial plates usually present and 
often united witli the radlals ao as to form part of the calyx ; and intor- 
rudial plates spiHTlally developed rendering Ibc calyx unsym metrical, 
and alsii llie |iri!iu>ni.'e of a plated vault on the ventral surface. Tn these 
points they dilTor from the Noocrlnoldea. 

Itut In an appendix the author says that while the work was passing 
through the press tlic diseovery was made of the ventral coverings of 
Bncri tins and Tiivoc;rlnn«, " llie latter genus having a plated disc ex- 
actly like tliat of a neoiirinoid " and thus bridging over the previously 
existing giLji between the two groups. 

Owing to the softness of the bodies of the Annelida the palsDontologist 
has usually to doul with merely the tracks which they left on the sands. 
The reference of one of these. Scolithus, to the Clinton group Is prob- 
ably an error for the Medina. Many of the so-called piant-fopslis of the 
older roi-ks ari' ;ittril>uti>d by Nathorst to the tracks of annelids. Curi- 
ous vi^nniforni uiusses at Soli'nliofcu are probuhly fossil worm-easts. 

On the otlici' hand the author sliows thiLt the Myrlanltcs of Europe 
and Xortli Ann'rica is not a trail al all but " the edge of some vertical 
laminar expansion lying at right angles to the strata." In regard tu 
(irosso)juillii ihc suRKestlon Is made thai It may have been produced by 
u );nsii>ro|MKl, and the trail nt Purimiii l<it>illui is given in illustration. 

Ileganliiig the well known and disput*d iconodonts there seems to be 
some divergence of opinion liel ween the two authors, one of them speak- 
inn of ilicse iiilimle fossils as lielouaiiig 10 llic inverlebrata and the 
i>llii>r ;iiii>iireiilly tnc^liiied to fiivor a liiRhi-r origin. See pp. 4ij0nnd03S. 

Th<' .Arlhrii])i)rlu occupy rather more than lilO pages, and of these the 
t'riisi;i('ca liT'' treated under lifteen orders, a tew, as might bo expected, 
nmniipoll^ini,' most of tile s|);icc. Thesi^ are the Ostracoda and Phyllo- 
jXMlii. ilic irilobiics iiiid ■■uryplerids. The chapter on the former gives 
:iii c\riOli>nt and vitv condcjiscd .nummary of what is at present known* 
Willi di'iails ill rcLrmd to the recent discoveries of tho locomotive organs 
■ if iiii> remuikahlc extinct order. Hither llic author refers Climac- 
lieiiiiiii's, noting Ilic sut'iii-slion that it may have been the track of an 
• urv 111. ■rill. NoeiiryptcTid i>. iiowever. known from the Potsdam rock^ 
v'Il.'V" iliesc Iralisoccur. Kusieimiles h)' considers with Dawsou tli.' 
ea-<i of liieburrowof a trilolilte as It is stnueiimes connected wlih a 
>i-rh-sof nuirkings n\-u'tnliling .\sap!ioidieliniis. A very useful sum- 

■ \Vc iiiiij' n-iHiirk ill iti;.iii1 tii' imiiil. iIniI tin; vcrlind raiiKe of cinioennplie 

•tj t:..,i-iW!iiil.i ii.i'.- in Hie FeiiHiyn sliili.^ ••< i"'i''h ^Vi^l,4^ carries litis Ereniis 
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'tnary of the cEasaiHcatlOD of the order Is appondird according to It3.r- 

The Malacoatraca and the curyptcrids aro dismissed somewhat briettj", 
the formltr In t«n, and the latter Id four, pagcx. 

The Aracbnlda have of lat<- awakened groat Interest In eoniie- 
qucnce of Lbo almost simultaneous discovery of Scorpions In Qothland, 
Scotland and Now York, In Silurian straia, the earliest previously 
known being of Carboniferous age. Although the evidence ot the air- 
breathing habit In those animals is not so strong as might tic deslrfid 
there can bo no doubt of their zofilogical relationship. Possibly they 
were aquatic. The author says, " It is probable that some ol tho more 
Ancient forms were liCloral In habit." He Includes all the three 
described, Paltcophonus, Eoscorplus and Proscorplus. 

A few ;ears ago no fossil insect was known except those which 
attracted attention by being found in amber. But now a large Insect 
fauna has been discovered and by tho labors of M. lirongnlart and Mr. 
Scudder the broken fragments have been studied and wc already have a 
fair Idea of the line of development of tho class. " Itetweoa 2,000 and 
3,000 species of fossil Insects have been described." 

The oldest known insect is Pal;eob1attlna douvlllel, from the Silurian 
of France. fTo more are known till we reach the Upper Devonian of 
North America. The Carboniferous, both of Europe and America, la 
rich In Insect remains. The Trias of Colorado, the Lias and Woaldcn 
of England, (iermany, and Switr.erland, the Ofillteot Solonhofcnaud the 
Tertiary on both coutlnent!i. have all contributed largely to tho history 
of Insect-life. 

All paln?o7olc insects are Included In the PalaiKllctyopteraof Souddet, 
a group of generalized he^apods In which metamorphosis was not com- 
plete, the four wings wito eiiuatly developi-d anil the neuratlon was 
simple. The four groups into which this order Is divided— tho orlhop- 
tcroids, the ncuropterohls, the h em Ipte raids, and the coleopterolds, 
foreshadow the four modern orders after which they are named. 

At lat-er dates more clearly dt-limsl representatives of these orders 
began to appear — the Ilemlptera. in the Jurassic as cicadas, and In the 
Cretaceous as plant-lice and water-scorpions, the Orthoptcra In the 
Trias as cockroaches, the Neuroptera in the Lias as white ants, etc. Of 
Insects undergoing complete metamorphosis the Diptera, with a few 
exceptions, apjiear first In the Tertiary, chiefly in amber, the Lepldop- 
tera in the Jurassic and Cretaceous, and theHymenopterain the Middle 
Tertiary, excepiing the Piilteoinurmtx of llecr, If correctly determined, 
from the Swiss Lias, and a very few other Mcsozolc forms. The Cur- 
culionldie. ai'cordlng to Mr. Scudder, are the oldest of the Coleopi«ra and 
date from the Triusslc. Most of the leading (xisting families of this 
order had represent a tlves at abont the same epocli,* 



•The writer has some specimens of Trlgooocarpon from the English 
Coal-measures, which have apparently Ih'cu tiorcd by the larva of some 
Insoel, probably a weevil. This would Indicate a yet greater age fur 
some of the group of the C<ircu1loiiid:c. 
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of DftwsoQ trom the Carboniferous of Nova Scotia, and savo a few In- 
termediate foanlls WE) must wait till the Tertiary ago for the frequent 
appearance of tho now abundant land and fresh-wal^r analli>. 

On the other band tbo cephalopoda am the most Important, attractive 
and Interesting of all the fossil molliiscan fauna. Not however so 
much In their higher typos as in their lowpr forms, for excepting the 
Belemnltes of the Lias, OOllto and Chalk, the diliranehs now so abun- 
dant require small space In a manual of palsontology. Of the genus 
Belemnltes alone three or four hundred species are already known. A 
tew forerunners of the coming host come up from the Trias and equallr 
lew descondents linger on Into the Miocene but as a whole the group Is 
specially characteristic of Llasslc, Orilitic and Cretaceous strata. 

But the tetrabranchs are among the most wonderful and beaulifu! of 
foBsils. In the palaeozoic rocks the nautilold type prevailed with simple 
sutures and siphuncle variable in position and often contracted. Re- 
garding this group Prof. N. says ; 

" The earliest types of the Nautiloidea appear In the Upper Camtirlan 
deposits where the genera Orthoceras and CyrtcK-eras are represented. 
In the Ordovlcian rocks an onormous number are known, no fewer than 
163 species having been recorded by Ilarrande from rocks of this age hi 
Bohemia atone." "The maximum development of the group takes 
place, however, in the Silurian age, the BohemlBn area having yielded 
to the researches of Itarrande over 1,000 species. In the later paleozoic 
rocks the naiiillolds exhibit a progressive diminution in numbers and 
only Nautilus and Orthoceras survive the close of this period, the latter 
finally dying out in the Trias. The few known Tertiary types belong to 
Nautilus or closely allied forms, and the sole existing representatives of 
the sub-order are Tour living specie of Nautilus." 

Two genera only of this great family have the septal necks directed 
forward — Itathmoceras and Nothoceras. In all others they are as in the 
modern Nautilus. 

But It Is after passing Into the Mesoiolc age that the full glory of the 
tetrabranehlates appears. The long straight shell so frequent among 
the nantlloids has given place to an elegant spiral, and the slm[llc septa 
have been r«plai:cd by others with plaits and folds so complicated and 
beautiful that their outline gives a dendritic appearance to the costs of 
the shell. 

lu late raesozoic times the cephalopod shell shows a tendency again tu 
uncoil and the perfect spiral of the ammonite Is succeeded by the Imper- 
fect or partial coll of the hamite, scaphite and even the straight bacu- 
llte. But In regard to these genera wo cannot do better than quote the 
words of our author — 

" Formerly all these forms were grouped under a comparatively small 
number of the genera such as Ceratites, Ammonites. Ilamltcs, Turrll- 
iws, Baculitcs, etc., distinguished mostly by the mode of growth and 
the resulting form of the shell. By tar the most Important of these 
groups was the comprehensive genus Ammonitoi embracing the great 
aeries of forms commonly known as "Ammonites." Through the re- 
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searches of Hyatt, Scumayr, Mojsfaovics, Waagen, von Zittel and oth- 
ers It has DOW bocii shown that the old gnnus AramaniXm can no longt^r 
be retained but that Iho types Tormerly Included under this name admit 
oi a natural division into a number of genera which in turn constitute 
a number ot disthii^t families. These modern divisions arc distinguished 
by such characters as the size of the body chamber, the Form ot the 
sutures, the shape of the aperture and the presence or absence of an 
Aptychas." 

In accordance with this principle the names P?ii;lloccros, Hiipioccras, 
etc., have been introduced In place of the old term Ammonlus. If It 
had been possible to use a uniform termination the transition would have 
been attended wllh little difllculty, but this was not done; It Is conse- 
quently usual, and, indeed, almost necessary, to give In addition the old 
name to prevent needless trouble. Thus we read Hoplites {AnanmMe*) 
falcatus. 

"The earliest representatives of this vast group of the ammonolds 
appear In the Trias. In the Mesozolc it undergoes a vast development. 
In the Cretaceous roeks new and varied types are found but at Its close 
the entire group of the Ammonites underwent an apparently sudden 
and almost complete extinction." 

Kejjardin^; the bodies called "Aptychus" the author gives no opinion 
meri'ly quoting tlu^ two views, viz., that they were protective plates de- 
veloped within the walls ot the nldamenta! gland in which case all such 
ammonites must be females, and that they are produced by the calciB- 
catlon of the hood and served as the operculum to those species that 
possessed them. In the former case they were nearly homologous to the 
"shell"' ot this argonaut. 

The author has been very careful In regard to the terminology — a 
stumbling-bloi'k to many pal leontologlsts— sometimes in consequence of 
Ihfir want ot classical knowledge, and occasionally, we fear. In conse- 
(|uence of indiffi'reuce to the details ot the work. For this the accu- 
rate worker will fci'l much indelilcd to him. liicorrocl formation of 
terms is a great annoyance to those who realize it, especially when with 
the Incorrectness comes, as Is often the case, an uncouth and unmelo- 
dlous sound. 

At a later date we will follow Mr. I^yddeker through the second 
volume of this vuiuable manual. 

Oeologlnil mill PiiUiinttnUialm' RfUilkmf: uf lite Cotil and Plant- 
liC'irtng Bain 'if Piihriizoif iiiid MeitirZ"lr A'jc In Eiiatcrn Augtralla a»nJ 
T'isiminhi ; irftfi niJCf'dif rrfrii'urr Ut the Ftisxll Pliirii. DegcrOxd, illiia- 
tiiited, iiiid cniHixiiciI irfOt Aiiiil'i'j'aiK Ih^inmlln In other CoitiUrte*. By 
(.(TTOKAK FEI.STMA.STKI,, M. D., I*''., Sj/lJllCJ/- A'cip Soiith WidcK, tSM. 
This is No. % of the ralieontologieal series oF memoirs published by the 
fliiilogical Survey of New South Wales. The eoal and plant-bearing 
IjeiH of eastern Australia and Tasmania are lypically represented In 
New Koulh Wales and Inehuh- Slliirlmi licli vi\h a plant, Spimi>liyt'in, 
III: : the a-«m"r. Owmim hal" with Liv-i'/'nf cnrln.it nuthuin eir.. 
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refnrrnd U> the Dovoiit&n ; Lepklodendrrm btdg, rich In fossil plants. 
biilongliig to the Lower Carbon I tenuis : Murine })Ciln with iiiti<ri'alat4>d 
<'oal mraxureit of thf agi? of the miilUli- and n|ip<»r CorlxHiifproua; Xcu/- 
OEJttle bclg, with i;[)at. and rugardfil aa I'Drminn ; unil Ihf HnichcKhiin/- 
Wianamatta bods, with roal and numi'rnii^i fossil plants, rpfem-d to t1i<^ 
lowpr HeactzoW, Ciirri'sponding series of strata m-i'ur in Victoria, 
QuiMtnslftnd and Tasmania. 

A conglomerati' wcnrriiig in tlie Miirliit! I>cil« nf the U[>|Hhr Carbon- 
iferous contains erratii: blocks together with strlatpd bonlders and 
pnbblrs, and thp Australian gcoluglsts I'oneludu that It has been formed 
largely through tho agency of drifting Iim>. It would thus seem that 
the southern homisphiTP at least had been subjected to the rigors of a 
glacial epoch nuar the dose of the Pahcozoie. During this period of low 
leicperaturo we have the beginning of a Moso7oic flora wliieh, associ- 
At<s] with a Carboniferous fauna, persists in Increasing numbers of 
genera and species throughout the time represented by the Setofxuitte, 
or PermUin strata. Or. Feistmantel eorrelates the Carboniferous con- 
Ktomcrate of New South Wales with the Jiaechus Marsh beds of 
Victoria, the Talchir group of India, and probably with the Karoo for- 
mation of Africa, all of which groups scora to belong to the horizon of 
the upper Carboniferous and all. aci-orduig to coin|ictent authorities, 
appear to have been formed in part at least by the action of floating 
Ice. The volume contains IM.t pages, TO pages being devoted to bibiio- 
grapby, and correlation of strata, and the remainder to description of 
species. A lew s|>ecies of flshes and amphibia are noted, but the work 
Is chiefly devot4-d to the desiTiplion of fossil plants. Thirty plates 
Illustrate the species described. 

Reenrdu uf Ote Ofiiifjlatl Surrey of Ticir S'nith H'lifc*. Vol, I, Part 
III. tssn. This part of of Vol. I embraces pages H'J-1S3 and Tlati's 
XXV-XXX. Tlie table of conients will give an idea of the scope of 
the publication. The articles, numbered XVI to XIX. liicluslvi-. are : 

On the occurrence of the Genus MeloUmUi In tlie I'llm'cne IK^ep Lead 
at Canadian, near tiuloiig : With Plates XXV and XXVI: by R. Eth- 
EKiDOK. .Jr., Palieontologist. 

Thn Lcuclte-Casalts of New South Wales, with I'laies XXVII and 
XXVIII: by T. W. KmiKWoKTii n.ivin and Wii.uam AM>Knso.s. 
Gi'ologlcal Surveyors. 

On our pn'sent knowledge of the PaUeontolr.gy of New Guinea, with 
Plate XXIX ; by R. Etiikriimk. .Ir.. Pal icon toioglst. 

On the Mineral Sjirlng at I{<M-k Flat creek, ni'ar Cooma, Monara Dis- 
trict, with I'lal.' XXX; by Wii.i.iAM Axhkrihi.n, Geological Surveyor. 

Mr. Etheridge Introduces his first imiHT by saying, "So far as I am 
awar*', nelllier the remains of the large extinct Lacertilian .lrojurniif>i 
(? V'rtriMiUJ") ;>r(ji«(, Owen, or either species of the horned Chelonlan 
MeUAtiiiUi have so far I n found In any of thi' New .South Walea Plio- 
cene or Post-Tertiary de|H>sit^. Itotii gein-ni were met with in accumu- 
lations of the latter age In Qucensl:iiid. iihd llie last named at Lord 
H<.we Island." 
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SUilicSkarUi and SyrinaiispturrUhr : Pitor. P. M. DrNCAti in tlio Ecc- 
onls of thn (ioologk-al Hurvey of India, vol. \xlii. part 2, p. 80, brings 
forward undeniable prouts thai Ills genus SM irjhirht la (|ulle distinct 
from Uelcni»lriiUum A. E. von Rousa. According to I'rof. Diiiii'Hn, 
Dr. Nli'liolaon has figiirt^d a 3o(;tlon of what iho latter t-iinslders to 
illustrate tb<^ minule structure of SUillnJIairIa Dune, which Prof. Dun- 
<'«n Days is not a section of iiis guniis but of SyrinifiHtplnrrUhc and Dr. 
Nicholson again falls into error by iigurlng SUtlh'Jkarlii graniiUttii Dune, 
wblch la clearly SyH'nyijirph<rrlii ponmn Dune. Thn paiicr Ihcn contin- 
ues by describing two nuw spei'iua and two new varieties of Syrtngii- 
AiplUBTiila, S. m&lUcotll, S. IntctTwdUi sp, nov. S. pUnin and *'. inon- 
HcnUirla:, var. 

Tlte aeogmpiilral TH»irlhutUm nf FimnU PhintK. By Lesteh F. W.».nn. 
Pagea 6e3-U60, with map. (Accompanying the eighth aJinual report of 
the director of the U. N. Geologkal Survey.) Thia Uu well arranged 
and practically complete review and bibliography of thn literature of 
paleobotany. The published investigations which have been made in 
All countries are noticed In (ccofcraphle and chronologic order, with l<Ien- 
tltieation of the geologic hori7.ons as far as practleable. 114 pages being 
devoted to the countries and provinces of Europe. 13 page.i to rhose 
of Asia, 1R pages to Africa, the Sunda Islands, and Australasia, and 
the remainder to the Arctic r<rglons and North and South Amerli'a. 
Forty-five states and territories ot (he United Stales, including the Dis- 
trict of Columbia. Ihe Yollowstoiin National Park, and Alaska, have 
fossil plants, the richest being Pennsylvania with its great repri'Senta- 
tion of the coal flora. The accompanying map shows the localities of 
fossil plants In this country, colored to distinguish their getilogic age. 
A good index. Including more than 7.000 references, makes this work a 
most convenient and valuaiile maniiai. 

The Paleozoic Fbitiei of North Amerkii. By JoiiH .Strong NEwnemtv. 
pp. 3*0; plates 53. (Monographs of the II, S. (Jeol. Survey, vol. wl, 
19B9). After referring to Prof. E. W. Claypole's discovery of Pleraspi- 
dian Ashes in the Upper Silurian rocks of Ponnaylvania. the earliest 
fossil Rshca thus far known. Dr. Newberry describes, in about TtO pages, 
the distribution and the generic and specliic characters of the tisbes of 
our Devouian system, which, as he states. Is perhaps better represented 
In eastern North America than anywhere else. The next ir>o pages 
similarly treat the fishes of our Carboniferous rocks. In which both their 
□umbers and variety far surpass the preceding i>crlod. No Permian 
fishes from thia country have conie under Ihe author's observation : and 
the remainder of Ihe volume consists of the plates, with their explana- 
tions, and the index. In a previous monograph (xiv of thia series) Dr. 
Newberry has desi'ribeil our Triassic; tishes. gathering In these two vol- 
umes the results of many local surveys. Prominent among these In its 
wealth ot Paleozoic ichthyology Is the geohiglcai .survey of Ohio, for 
which Dr. Newberry, in his reports on ihe paleontology of thai stalt'. 
has disc ussj-d the classi Ileal ion of our older fossil llshes and their rela- 
tions to livinir forms. 
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or New Enftland side o( tht? main ails. This rpulou Las thcrcfori' hfvn 
occupied with ice which formed separate and Independent sheets In th(? 
Pleistocene period, and I would prefer for them the designation of ttie 
Appalachian nyntcm <if tlliiclern. The^ seem. m> far as obsi-rvationti px- 
Icud, to have biien Inrtiest on the Xew England hIoih.', and formed there. 
In 8omo ftreaa ut leaKt. massive, eonniicnt ii-u-sliectti, whleh. In their 
movements were comparatively Independent of minor surface features. 
Re»sDning from the analogy between eifating glaciers In different parts 
of the world, and tliose of the I 'oat-Tertiary age. It siwms now a pretty 
safe inference as reicards the latter, that the largest Ice-masses must 
have accumulated at or near the borders of continents, wbere the con- 
ditions of moisture, temtx'ratnre, eU'.. as well as the topographic fea- 
tures, were most tavoralile fur their development, [t Is Just possible 
loo that the glaciers of the eastern and western parts of North America 
may not have been strictly contemporaneous, L c, may not have reached 
their maximum thickness and e\ti-nt at the same time, as suggested hy 
Mr. Israel C. Rnssel in his valuable paper entitled Sotai on tlie Sur/nce 
Qeology of Alaalat (Dullctln Ucol. Soc. of America, vol. i.. pp. 09-18:1). 
BeUedwie, New Bruiwiettk, Vtm., Roiirkt Ciialmrrs. 

Sept. SOi, ISao. Geol. Surv. of Can. 
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Prop. F. P. Venable enumerates twenty-three meteorites with 
brief descriptions, wliicU Uavc been reported aa found in North 
Carolina. Of these nearly all have passed out of the state, not 
even fnigineuts being preserved there. Considering that for the 
entire world there have been reeordeii, aeconliii); to Iluntingt^m'c) 
catalogue of 1887, only 424 meteorites that have reached the 
earth, North Carolina may be considered to have been well re- 
ported. The list is valuable, and evinces much lalmr and patient 
research. It is publishe^l in the Journal of the F^lisha Mitchell 
Society, vol. vii., pp. 33-52, 18!tO. 

Mr. I. C. RrssKLL, av the Uxited St.\tes Geolouio.al Sir. 
VEY. lately returned from Alaska where he made a careful exam- 
ination of the phenomena of existing gli«:icrs, having Ijcen absent 
since the opening of the .■reason of 18!ll>. Acconliiig to .Mr. Ilu3- 
sel there is a large amount of ice-coveroil country, more than has 
been Bup|x>sed. much of the tundra region iK'iug underlain by ice 
at the depth of a few feet or inches. There are also many moving 
glaciere. The tundni ice which umlerlies thousan<ls of square 
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ON THE CAUSE OF THE GLACIAL PERIOD. 

By Warren Upham, Soiiiervitio, MaiM. 

The fascinating astroDomic theory tliat the Glncinl period vas 
due to met«orologic conditions brought nlx)Ut liy n stage of max- 
imum «!centricity of the earth 8 orbit, extending from 240,000 to 
80,000 years ago, which Cnill and James fieikie have Bo ably 
advocated, is doubted from the meteorologists stimdpoint by 
Woeikof, and seems wholly untenable in view of the geologic 
evidences that not many thousands of years have passetl since tlie 
departure of the ice-sheets. 

In various localitius we are able to measure the present rate of 
erosion of goi^es below Katcrfalls, and the length of the post- 
glacial gorge divided by the nite of reccsaion of the fsdls gi\i'9 
approximately the time since the fee Age. Snch measurements 
of the gorge and falls of Saint Anthony by I'rof. X. H. Winchell 
show the length of the postglacial or recent epoch to hare be<'ti 
about 8,000 years;' and from the sun'cys of Niagara falls, 
Mr. (!. K. Gilbert believes it to have l>eea i.Oi>0 years, more or 
less.'. From the rates of wave-cutting along tlic sides of lake 
Michigan and the consequent accumulation of sand aroiin<I the 
south end of the lake. Dr. K, Andrews estimatcH tiiat the land 
there became uncoverci) from its ice-sheet not more than 7,5(10 

'GcoloRy of Minnesuta, Fifth annual report, Mr IhT'I : iiikI Flniil 
report, vol. ii. pp. ;tl3-34l. Quart. Jour. Ueol. Moi'.. vol. \x\iv. IHTM, 
pp. B8tt-»0I. 

» ProceedlugB, A. A. A. S., vol. xvxv, for 1SS6, p. ■.■22. ■■ Tlie History 
of tho Niagara Kiver," Sixth All. Ri']). ot Commisswnr-rs til llii; State 
Reservation at Niagara, tor l^iH'.i, pp. iit-'i4. 
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Another indication that tlie final melting ot the iec-sbeet upon 
Britiali America was sfparatecl by only a viTj- short interval, 
geotogicallr speaking, from the present time, ie seen in the won- 
derfully perfect preser\'ation of the glacial striatiou nnd polishing 
on the surfaces of the more enduring rocks. C)f their character in 
one noteworthy district. Dr. Bell writes as follows: — "On Port- 
land promontory on the east coast of Hudson's bay, in latitude 
56", and southward the high rocky hills are completely glaciated 
and bare. The striie are as fresh-looking as if the ice had left 
them only yesterday. When the sun bursts upon these hills after 
they have been wet by tlic rain they glitter and shine like the 
tinned roofs of the city of Montreal. '" " 

Forbidden by the shortness of the postglacial epoch from 
attributing the Ice Age to the astronomic con<Iition of maximum 
eccentricity, we must look for other causes of this extraordinarj' 
geologic period ; and these seem to be found in great uplifts of 
the glaciated areas, of which for this continent Prof. J. W. Spencer 
has given an impressive review in the recently published first 
volume of tiie Bulletin of the Geological Society of America. 
Though he has not proceeded to interpret these observations as 
revealing in contJucutal elevation the probable cause of the colder 
climate and accumulation of iee-shcets during tlie Glacial period, 
I believe that this is a legitimate couclnaion, and that it strongly 
reinforces the arguments long i^o advanced by Lyell and Dana 
and recently empliasized anew by Wallace, The submarine border 
of the continental plateau to depths of more than 8,(100 feet is cut 
by valleys or channels, which if raised above the sea level would 
be fiords or caflons. These can be no other than river-onurses 
eroded while the land stool much higher than now ; anil its sub- 
sidence evidently took place in a late geologic period, else the 
channels would have l)ecome filled with sediments, 

Acconling to the United States Coast Survey charts, as noted 
by i^pencer, the bottom of :i suhraerged valley just outside the 
deltaof the Mississippi is found by souudings at the depth of 
3,000 feet This valley is a few miles wide and is tx>unded by a 
pl^n of the sea l>ed from !l(ltl to 1,200 feet alK>ve its floor. It 
thus appears that the country north of the Gulf of Mexico has 
been raised for a short time to a bight of not less than 3,0011 feet; 
and it is important to note in passing that an equal uplift would 

"Itutlciln, U. S. A., vol. 1, p. 308. 
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I- close the Strait of Florida, 2,064 to 3,000 feet deep, 
which the Gulf Stream now pours into the N'ortli 



I t'ontinmition of the Hudson river valley has Ijeen traced by 

i hydrographie aun-eys to the eilge of the steep oontin<Mitai 

t a distanee of about 105 miles from gaudy Hook. Its 

Lost twenty-five miles arc a submarine fiord three mites wide 

1 900 to 2,2S0 feet in vertical depth measuret] from the 

lof its baiLks, which with the adjoining flat area decline from 

I GOO feet below the present sea level. The deepest sounding 

\ fiord is 2,844 feet." 

I unfinished survey by soundings off the mouth of DcIh- 
f finds a similar valley submei^ed nearly 1,200 feet, but 
t traced to the margin of the continental plateau. 

, the United States Cooat Survey and British Admiralty 

, as Spencer states, record submei^ed flord outlets from the 

■, the Gulf of Saint Lawrence, and Hudson bay, 

Itively 2,604 feet, 3,66lj feet, and 2,040 feet Itelow sen level. 

1 of the old Laurentian river from the outer boundary of 

I Banks lu the mouth of the Sagucna\', a distance of 
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by cUanneU twentj- to thirty miles wide and 6011 to 1,0(10 feet 
deep, were still a part of the mainland during tiie lato Pliocene 
and early Quatemiirj- periods." 

In nortliem California I'rof. ISooi^e Davidson, of tlie 1'. S. 
Coast Survey, as cited by Hpencer, reports tliree suhmannc valleys 
about twenty-five, twelve, and six inilea aoutli of Cope Mendocino, 
sinking respectively to 2,400, S,120, and 2,700 feet below the 
sea level, where tliey cross the 100 fathom line of the mai^inal 
plateau. If the land here were to rise 1,000 feet, these valleys 
would lie fiords with sides towering high above tlic water, but still 
descending beneath it to profound depths." 

Farther to the north, Pugct sound and the series of sheltered 
channels and sounds through which the steamboat passage is 
made to Glacier bay, Alaska, arc submerged valleys of erosion. 
DOW filled by the sea but separated from the open ocean by thons- 
an<ls of islands, the continuation of the Coast Range of mountains. 
Prom the depths of tlie channels and fiords Dr. (!. M. Dawson 
concludes that this area had a preglacial elevation at least about 
900 feet above the present sea level, during port or the whole of 
the Pliocene perio<l. '" 

The general absence of Pliocene formations along both the 
Atlantic and Pacific coasts of North America indicates, as pointed 
out by Prof. C. H. Hitchcock, that during this long perio<l all of 
the continent north of tliu Gulf of Mexico held a greater altitude, 
which from the evidence of those submarine valleys is known to 
have culminated in un elevation at least 3,000 feet higher than 
that of the present time. Such plateau-like uplift of the conti- 
nent appears to have exerted so great infiuencc on its mcteorologic 
conditions, bringing a cooler climate throughout the year, that it 
finally became envploi)ed by ico-shccts to the southern limit of the 
glacial strite, till, and moraines, strctohiug from Nantucket and 
Cape Cod to New York city, Cincinnati. I^aint Louis. Bismarck, 
and llieno? westward to thi' Pacific somewhat soutli of Vancouver 
i'sland and Pugct Sound. The thickness of tlie ice in the region 
of the White mountains ami the Ailin^ndacks was about one mile ; 
and Dana has siiowii. from the dinrctions of siriati<in and trans- 
portation of the drift, that its ceuinil portion over the Tjaurentiun 

'• Bulletin of tin- Ciiltforiila Ai'ailtiuy o[ Sriviu'es, vol. ii, IstfT, \t\). 
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feet, with a deep submerged valley running from it west aud north 
to the abyssal Arctic ooean." 

Under tlie weight of its ite-sUcet, tlic glaciated area of Rnropo, 
like that of North America, sunk mostly to a somewhat lowor 
level than it now has, the maximum depression lieing on tlie coast 
of Norway, about 580 feet" From this depression Scandinavia 
has grmlually risen, with pauses during which beaches were 
formed ; and the uplift of that (.'uuntry, as of the region nlmut 
Hudson bay, continues to the present day,'" 

This subject may l>e advantageously examined from anotlier 
point of view, bj' inquiring what we may learn of the oscillations 
of the land and its climatic changes during the Quaternary era 
from the enforced migrations of the Hora and fauna of northern 
countries. The influence of the (ilacial pi'riod on the distrilintion 
of plants aud auimals has been fruitfully investigated by Edwanl 
Forbes, Asa tiruy, Alfred RusscI ^\'allace antl others, who have 
thus explained many j>eculiaritie8 in the geographic range of 
species, as the occurrence of Arctic plants on the summits of 
mountains in tempcnite latitudes, and the identity of a coHsidcr- 
able numl>er of species found in the floras of both tJie Tnited 
States and Japan, but absent from Europe, As geologists are 
lately finding valuable additions to our knowledge of important 
on^fraphic movements of our continent during the Mesozoic, 
Tertiary and Quatemarj^ onis, from the present conditions of its 
rivers and their relation to gt.-ologie formations, so the pages of 
the geologic record receive a useful side-light from the range of 
. living s{>ecies. Professor (iray well stateil this bearing of l>otanic 
science upon geology, in the conclusion reached by his comjiari- 
BOD of the tloras of Japan and North America, "that the extant 
v^etablc kingdom has a long au<l eventful history, and that the 
explanation of apparent anomalies in tlie geographical distribution 
of apecics may \n' found in the various and prolonged climatic or 
other physical vicissitudes to which they ha^'e been subject iu 
earlier times, ""*^ 

The general likeness of the Arctic flora all around Vok glol>e, 
the many instances of relationship and identity in the nortli leni- 
. ;!',i;i. with nut]) of sulminriiii' i-ontoi 
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in North America as before noteil, and to the extension of the iin- 
poverishocl Enro)XHin flom to the Fa>ri'>c islands, Iceland, and 
Oreenland, After the vigorous cold and gluciatiou of tlicsc lands 
had abated. The <)itrerenco of the plants foiintl on the opiiositc 
sides of Baffin bay, presenting a definite break, wliile elsewhere 
througliont the Arctic zone tiiey arc intermingled aa a single con- 
tinnous flora, witli gradual differentiation toward each end, ac- 
cords with the testimony of the raised beaches of Labnidor, west- 
ern Greenland, and Grinnell Land, witli recent marine siiella 1,000 
to 2,000 feet above the sea, which show that during the filacial 
period tlie Baffin buy region, after having st<x)d much higher than 
DOW, as is known by its fiords, sank far ijelow its present level, 
and during the postj^laeial e|K>ch has been again nplifted. Rut 
the derivation of the plants of tiie Kieriies, Iceland, and Green- 
land from Euro))c iiiuld not have taken pla(^« tlironi^h the agency 
of sea currents nor winds, wliicli would the rather favor their 
coming from America -, and therefore tiotnny seems to contribute 
to geology the proof tliat the great prcglncial elevation of much 
of the northeastern Atlantic region, unlike that of western Green- 
land and Labrador. continue<1 through the Ice Age. the spaces 
which are now sea between Greenland and the British Isles having 
become submerged, aa ixiinted out by James Geikic, during the 
Recent epoch, afttr affoi-ding a land passive for the European 

Arctic and boreal plants were driven south during the Glacial 
period to the central part of the Tniti^l Plates, and ut its close 
they followed the receding ice-sbeet and again took ]X)sse.s8ion 
of the great northern region from which they had been esj>ullcd. 
With the restoration of a temj)crate climate thrinigliont the north- 
ern United States and southern Canada, the Arctic species found 
tliemaehes no longer niile to siirvivo there, excepting on the eool 
hights of mountains, notably the ^^'llite mountains and the Adiron- 
dacks. and, in the case of a few species, on the c(h>1. high northern 
shores of lake Sui)erior and on the adja<rent Isle Royale. These 
stitiona of Antic plants aix- dividt-d by several hundn'ds of miles 
from llieir gencnd niirthcrn range: i>ut they all -mv readily ac- 
counted for as rt'innunts of the cin-«mi»i>lar llura which was fon'cd 
to migmle alternately southward and northward by the climatic 
changes of the (ilacial and iK>slglacial ciMxhs. 

" l'r<!liis[i)rli' Kiiroiir-, ijji. M s-.v,':;. ami p. .'.tirt. wilL jilaie K. 
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But no such evidences of climatic alternations since the (ilncial 
perio<l are discovered in the interior of North America, as in thu 
range of sjieties of plants in the basin of the lleil river of the 
North. Instead, we sec then^ in niimeroits southern stations of 
boreal species, indications of tlio f^crutlual aniclioratioD of the 
climate through the postfflacial ('[wch to tlie present ilay. In 
Siberia, too, the frozen bodies of mnmmoths show that a contin- 
uously cold but proi»al)ly amclioratin<: climate has been uninter- 
rupted by any warm intenal since the (ilaoial jwriod. The 
recently warmer climate of the northeni Atlantic countries, from 
New England to Greenland, Icplan<l, Scandinavia, an<l even Spitz- 
bergen, seems therefore referable to formerly greater volume of 
the WEirm Gulf Stream, rather than to any astronomic conditions 
which would affect not only Uiat ocean and its shores but also the 
central and northwestern portion of our continent and northern 
Asia. 

The foregoing lines of evidence converfje to the conclusion that 
the cause of the Obieial period was groat uplifts of the glaciate<l 
areas, probabl}~ in conjunction with important changes in the 
course and volume of the warm oceanic currc-nts. Klsewhere (in 
ao appendix of ^Vright's "Ice Age in North America") I have en- 
deavored to trace the more remote wmditiona protlncing these 
uplifts, antl thereby have accounted, as it seems to me satisfactoriiy, 
for the widely distributed areas of (^uateniarj' gluciation, l>oth 
continental and of mountain tlislricts. for the rei-urrifnt advances 
of the ice-Bhects of that time, with warm Intonals of recession, 
and for the far Beparate<I areas of glaciation in the Cartjoniferoiis 
and Permian jwrioils. 

During the later part of the Tertiarj' era. and at tJie beginning 
of the Quaternary, northern lands were raised higlier than now; 
and the flords and the submarine valleys indicate that, when this 
uplifting attained its maximum and lirought on the Glacial pcriotJ, 
i'OTtb America and northwestern Kuroi)e sto(H) 2.500 to 3,000 
feet above their present hight. Alaska ami SilR'ria were probably 
elevate<( much less, but enough to supply the euntinous circum- 
polar laud from wliicli tlic present communitv of iipi'<'ie!i in nonh- 
em floras and faunas is an inheritiiiice. The great area of the 
shallow AR'tic ocean from North America and Siberia to Sjiitz- 
bei^n may have been a land surface, as Mr. Howorth supposes ; *» 
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different parts of the world have doubtless in a genei'al way com- 
pensated each other. Apparently while northern countries were 
being elevated, the exteuBive coral island area of the Pacific was 
undergoing subsidence ; and recently uplifted coral reefs on the 
west coast of South America and in the West Indies attest a large 
Kmount (2,000 to 2,!>0fl feet) of depression there during'some part 
of the Pliocene and Quaternary periods, extending in Peru at least, 
and probably in the firoater Antilles, to the postglacial epoch. " 
Several low passes from ocean to ocean are found in the lake 
Nicaragua region, on the Tstlimus, and in the Atrato river district 
on the south, at bights from 133 to 300 feetabovethe sealevcl ; " 
and abundant Pliocene fossils, accordiog to Dr. G. A. Maack, 
occur in the \-icinity of the Panama railroad and at many locali- 
ties southward to tlie Atrato, ranging in hight up to 763 feet " 
If these could be referred instead, as seems worthy of inquiry, to 
the Pleistocene or Glacial period, allowing geolc^ically brief sul>- 
mergence while the great ice-sheets of North America and Kuro|>e 
were being accumulated, the climatic problem of the Quatcnmry 
era would be solved. 

The sun's beat has probably been undiminished and practically 
constant Evaporation from t^c sen in the torrid and temperate 
zones was doubtless as elllcicnt during the Glacial period as now. 
Precipitation from the great storms of that time, sweeping over 
the highly uplifted continental plateaus, was snow, instead of rain, 
through nearly the whole year, while the ice-sheets were growing 
in area and thickness, as Prof. \V. SI. Davis has stated ; " and 
the amelioration of the climate and departure of the ice appear to 
have resulte<l from depression of the glaciatwl areas, while thus 
heavily ice-laden, and the turning a^ain of the warm oceanic cur- 
rent into the Nortli Atlantic and .\rctic seas. 



** A. AgasHiz. Itullctln ol the Museiiiu »r coiupnrallvi? Zoology, at 

Harvard Col let[«, vol. Hi, pp. 2ST-'JIm); W. O. Crusby. "On the Muiintaliia 

of Eastern Cuba," In Apiinlaclila, vol. ill. pp. 120-145. .1. «. Sawklnn, 

' "Reiorts on tlio Geology of Jamaica." 18l>!i, pp. ii. 23, 30T. 1111, 334-<J. 

W. M. Uabb, Trana. Am. Phil. Hoc., vul xv. pp. 103-111. 

■• Charles Rlckotts, "Thu Causp of the Glai'lat Pcrlml. with rpf<T"ni;o 
to the Itrllish Isles," Gcol. Mag,, II. vol. 11, 1HT5, py. r,7.1-.-.W). ThomHK 
Itelt, Naturalist In Nli'aruiiua, st-c. cU.. IMH. p. :i.~i. 

»» Harper's Masazlu*', vol. xlvii, 1bT3. \i. xVi. 
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FAMILY. Aorootinides—Aoroorlnus. 

Cnl}^ um-Hbiipt-il, couipo3e<l of plates that increase in size 
from the basnls up. Uasiils two. comparatively lar^c, forming a 
ploj"f[onal shallow cup. folio wetl, in Acr'xirinus wortlieni, by 
twelve minute, triunguiur plates nil of which are subrailiut and 
subintcrnulial in position ; these are followed by twelve larger 
plates, unitetl by tlieir lutenil si<Ies, five of which are ru{lial in 
position and seven interradial, three of wbieh are in the azygous 
area ; these arc followed by a tbini ring consisting of fourteen 
plat«8 all of wbiitb are subradial and interradial in position oxuept 
one opposite the azj-gous side, which is radial in position ; a fourth 
ring consists of sixteen plates, five of wliii-h arc radial ami the 
others interradial. Above the fourth ring there are two or more 
radials in each ray separated by intermdials, all within the calyx. 
The numlwr of plates in the calyx of different species varies from 
100 to 700. In Acrocrinus ehumardi, the type of the genus, 
instead of four rings of plates, as above defined, there are four- 
teen or more rings, some of which have twentj-five or thirty plates. 
Above these rings of smali plates there are three to five radials, each 
series being separated by two or more series of intermdials ; the 
azj-gous area being wider and containing more plates than the 
others ; there are also secondary radials. 

The numerous rings of plates, between the basals and the eom- 
menemcnt of the L-ontinuing serira of radials, is peculiar to this 
genus and family, anil, at once, distinguishes it. If the rings 
were united, they would occupy the ixisition of suhrailials or sulv 
radials and iuterradials. but such is the amkugement, that we 
know of no rule, which authorizes them to he tn>nto<l as if iiniteil. 

The three families, DiihiKTinidie. Pterotoeriuitia; ami A('r(K-rin- 
idiH, having only two basal plates, are widely iiis<'oniiectf(l, and 
each one is bo far removed from all other families, that no one 
can be pointed out which is more neiuly n^'lated to them, or either 
of tliem, than another. We can not infer they desceiideil one 
from another, or that either of them was developetl from any 
particular family of crinoids having three, four or five l)Lisals. 
We may be ever so fond of the theory of the evolution of ani- 
mals, aud the doctrine that embryology repriHluces the images of 
the lines of descent in geological time; but we may stop, when 
we encounter numerous plates, in the calyx of a crinold, whose 
relation and homology- with plates in other criniods, we cannot 
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Tlie lenniiii^ in ifum-cl to ttiu rospiniUny oiK-niiiga in tliis fam- 
ily is wo!! iMiistratwl hy thu stultiiiiuiit of Wiu-hsinith ami Spriii^ur, 
on pafje 11, pt 1. of their work, tluit tlu-v li:Ki '• iiotud tJio ex- 
istence of tt'i-taiii jK)r('H or (HX'niii^ !iM.".itocI lit'twcen tlie arm 
liuses au<i ueparalt-d from tlio arm pass;i^os by a tltin partition. 
Their uumlicr varies from ten to twenty or more. In Itatoerinus 
where tliey wcrt; most conspicufnis, lliere are twenty, no matter 
whether Ibt^ siH'cies has men' or less than twenty arms. They are 
alKiut one-thini the si/o of ttio arm passages, witli whi<'h they arc 
in very near the same liorizonta! p!ane. " Ani.1 tlic stat4-nient, on 
page 51 ] , pt, 2, wliere they say, in this they ■ ■ were evidently in 
error; the pores prolKiliIy always ajm-c in number with tliB arms, 
and are really neither nulial nor iiit^rradial, Imt arc placed at the 
base of the arms." 

FAMILY, Flatyorinidee. Oocoocrinus, CordylocrlnuB, Eucla- 
docrinuB, MacrostTlocrlcus, Marsupioorlitus, PlatyorlnuB. 

Calyx Btib^lolN'se to uriisliapcd. Itasals three, two of them 
eijiial. the other smaller, forming a penta;:onal disk oreup. No 
snlir.idials. First r.ulials very tarije, forming the ^'eater part of 
tli<' te^t (it tlio ealyx, the upper face of eaeii ln-ars a short or con- 
cave facet, for tlie artieuiation of the stronil radials. See<md and 
also third radials. uhen Ihey e?rist. small and sliort. Iiiternidials 
and azygoin intcrnidiais rest ii|>on the lirst radials and an- sul>- 
)<tuntially alike, in tlie different aivas. rohinni nmud «i' elliptical. 

In .Maen)styloerinus. theiva 
the first inlernnlials are betiv 
smaller interradials occur lietwi 
which fonn i>art of the calyx. 



vas. f'ohnnn nmud i\ 
llirii' to five primary radials. and 
u the second primary nulials ; 
I the third pi-imiii'v radials. all of 
low the arms. and. iulhis rcsiM'ct, 



it differs from other I'lalyeriui.lic. where the interradials do not 
connect the secon<l ami thini |>riuiary ra<lials, and appi-oaclies the 
structure of the Actiuocrinithe. It has linie struelitral atlinily 
with the .MeWriuidic which have four l-asais and to which Wachs- 
muth refcrivd it. Itut Wachsinuth disreganled Ihe numlier of 
basals to a great extcni, ill arraiigin>; .'ind deliiiin^ the families, 
and bis definitions are so loose that eriiioiils lieioiigiiig to distinct 
and widely disconnei-ted families may he llin)wn together in lnnlge- 
podge. For example hia definition of Ihe Mehn-rinida' is as fol- 
lows : 

•'Melocrinidje. Base momH-yclie, IIas:ds thn'e li) live. 
Neither anal nor iutcrradial plates touching the liasals ; the latter 
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» littlo ii:irn>woi- at tin? upper irmi^in, which is on a Il-voI with tha 
first nulials. .\Ini\(' Uiis plaU? in tlic iwygoiH iin-ii tluii-c art; three; 
zoiiL'9 of plates ; in tlu- firet zont' there :ivf si\ unit in HiiLTcediiij; 
zones sevt'n. Column ronnd. All the pliitiis of th<: calyx hear 
artiouhiting spines, the Imses of which arc pcrfonitiil witirminuti^ 
circuhir pits as in tlic Hoiiiniihi. ami as Uainl>ai'li determined in 
some Blasloidic. Tliis charaeler alone is probalily of family im- 
imrtanco, as It is n<A known to exist in anyutlier family of crinoida 
living or fossil. Otlivrwise tin; l<asals, lii-sl radials. and first 
iizygons plate, would .illy it with tin- AetiniK-rinida* and the plates 
above witJi the Platycrini.ia'. 

Waelisnnith and Springier clas.sed tliis family with the Didio- 
frinidif anil Pterolo.-rinldie in one family wliieh iht-y ealledJH^xa- 
criuidie. There an- not lhre<> families, Iti my opjiiion. farther n-- 
moved from eaeh other, in all tiie I'alitiHTinoida. Their family 
dellnition is as follows: 

■llexaerinidii*. Itaso mou 
anal phite resting on tiasals. 
oilier plates arr.inired as in I'll 
likf extensions. Column eir( 

Let ns see wliat there is 
S)iy. '■ hase mon.«-yelii-.*' So is the base in every erinoid that has 
no subrailials. In other families, they include mon<K-ye1i<j ami 
dicyclie crinoids which embrace nearly the whole oiiler, 'Z. -'Ita- 
Bnls two or three.'' This disi-epinis the niimt)erof basalsas a fam- 
ily character, and, in another part of their work, Ihey say the num- 
ber of basais uninut l>e I'onrtiilered :is of family imjmrtanee : and yet 
crinoids having only two basais arc imknown in rix'ks as low as 
the Tevonian, and Arthracantha is exelnsively a middle Devonian 
•cemis. 'A. ''First anal plate resting on liasiils. and similar in 
form to first r.idials. '' It is the sinne in the Aetinocrinidw. 4. 
"Other plates arranged as in I'latyerinidit. " Snch is not the case 
in the Plerotoerinida?, by any stretch of the iml^!illutiuu. .'). 
■■ Calyx with similar arm-like extensions.' This cannot be true, 
for they include arms constnicUii of single and double series, 
arms witlely separated and ehjsely compacted ; arms free flowing 
and those oonfineil in interhraehial angles, ami, in short, almost 
every form is represent*!!. 6. ■Column cirt-ular." This is tlie 
case in nearly everv fainilv. 
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HAVIXr, THRKK BA.«ALS. SlBRAllIALS. 
RKni'LAR INTKRRADIAI,.s. 



Jys obcinioidal to suliglobose. Bnsala three of unequal size. 
Icliale five, jwiitagonal and bexagonitl. Primarj- rad!ala two. 
r (our to five. Secondary radiala more or leas uumerous, and 
I- Ifi riircating series abutting laterally. No regular uiUurTwiia]& 
intemidiab usually absent in Iclithyttcrinus. one «(ub- 
Ln^ulur and resLing (i|)on the larger ba.sal ii^ in Mcspilorrinas, 
>f whieh restfl obliquely in the angle formal by tfae 
f aides uf two subraiiials on the riglit, and the otUrr 
lilitig tlii.i siil'fddia! on the left as in Lecauoeriiius. 

|ri>Y, AmpherUtociioidGe.— Ampheristoorinus, Clostaro- 

<ih|iyriii]iid;il. I{:h;(N tliroe, Iwn trnricated OD top. the 
icli Mii;dlri- :ii]d :iiJLriil;.i- ah.m-. Siidradials five, two 
il, Ifl-n iH'iitLigmirtl ;iud i.iic bej.liitri.nal. thi/ latt.T the 
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goiiorft trunentos ii siibradial, aiiii in otliors ivsts bctni'i-ii tbts 
ii)>|x.'r nlopiiig eidi'H ami the Hrst mdinlN. 

In Tuxnlriniis suliovatus. the tiaiuilii form a iK'nUif^on oxtoiid- 
ing lieyonH the ci)lumii, the suhr.i<Iials art: small triun^fular [>luU.'!« 
H('{innite<l front each other, ho an tti iillow the first nulials to ri-Dt 
upon tbc basuls ot the eoiitral pait. with iin<Ier-3l(>[iiiig Mules uliiit- 
tiiig the adjnt-ent siihvadiiils. 

<JKNERA HAVINC FOI'K BASALH. XO Sf'BRADIALS. 
RI-:GCI,AK INTKIlHAnTALS. 



('alvK lM»wl-shaiK^i to olitvoio 
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twenty. InteiTailials three i llii' lirstouc is the largest plate in the 
eulyx anil alwa\-8 has ten sides ; the other two are sepnratiil h\ a verti- 
eal suture ami their ujumt eiuia extend to the top of the lt.'iliary ra- 
dhils, where they support long, liat, iiiterliraeliial (plates : iuH-r- 
secofldary nulials. in form like the upper i-egular inl^^rratlials. in 
like manner extern! to tiie top of the tertiary ra'lials and snpixirt 
lonjCi interbraehial })lnles. Akv^otis ait'a like the other interra- 
dial areas. Int4'rlir;u-ial plates extend from the top of the iiitei- 
nidials as high as the arms reach, wli 
mit ])late»>. Column rotnid. AfU'i' 
sils. I think the genus Hyjumlli'ierini 
eeive those forms with a proliosi-is 
anil summit platen. 

FAMILT. MelocrinldcB.— Compsocrlni 
orlnuB, TeounocrinuB. 
Culvx l«.wl.sha|x'.lto..k>unoidul. It;is;ik four. nne.ju:il. 



ta tliev unite with the ,suui- 
re-exaniinatton .)f the f,>s- 
sliould U' iv.-<t4)red to iv- 

xten.Jing l.eyonrl the anus 

:, Mariacrinua, Melo- 



\A\w\ toulieunoidul. V 
rnilials. rriuiiiry railials tin-e<- to livi 
less numerous, mid soinetiiaes, as in ( 
nulials. iuternulial. inti-rseioudary 
or less flattened or di-|nvss«d. Fii^i 
U[fn the njipi-r sloiiing hides of ilie ti 
phites and Ih.-s,- l.y thn-e. aln.v.- ^\■Wu■\ 
ntimeruus. Anyfi'ius area ivider tliaii 
plate resting uj>i>ii a liasal or lii-lnemi 
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%o\» pliite resting U{K>n lliG iipjior od^ of u siihnulid uiiil biu 
twiH-ii two nuliiiln. (.'oliiinii rotinil nr i]«>ntjigotuil, 

CuRiliooriiuis is incluilcd in this fniitily on the supposition tliitt 
Hillings wnH tniHlnkcn in )iiiyiii<; the azygous iin-a has tliivi- Pluto's 
i»Nt(!a(I of anv. If. lntneMT. life diapnosis was eorroct the gciiiia 
woiilil iM'long to unotlicT faniiiy. 

I liavr 8i'piir.it<'<l fiiiiu tbu (!yatlioiTiiiida> tiic I'olt-riooriiiidw on 
tho ground of tlio incrcaHfii mini)>i'i- of pl:ilu». ami the fact timt 
oiu* of tlii.-in n'sl.H tigxin Uvu KulirndiaU aiul anothi-r ui>on one; 
4.-onBning tin; CyatluMTinidie to th<wt' having a single a/.ygoun plat* 
tmncatiug a siibradial. If this distini-tion in not of family iin- 
jwrtanw, then the Potcriotriuiilju to thow having a Mingle azygoiis 
plate truncating a milimiiial. If this disliiu'tion is not of family 
imjKirtttnoe. than thi? I'otcriocrinidjv slwmlil 1k' assoi-iattst wiili the 
Cyathocrijiidiv. as most autlioi-s have done. As a gfiiercl rule 
the calyces of tiie Poterio<rinida' an' olH'onoidal from tlie attsich- 
meut of the column up, and the bases of the Cyalliocriniila? arc 
Hunken, giving the calyces u howl-sbai>*'(l. but this rule has its 
exee |ili'«is. mo that families cannot 1k' based uiM>ii it. 

FAMILY, Poteriocrinidce, — AtelestocrinuB, Barrorinua, OcB- 
Ucrinus, Buspirocrlnus, Homoorinus, Hydreionocrinus, 
PotetiootiDus, Scapblocrlnus, Vasoorinus. Zeacrinus. 

Calyx obe<moiihil to Wll-sliapeil. Uasals Bve, cijual. forming 
-ji llattened <lisc or low jn-ntagonal cnp. with high angles Iwlween 
the snbradials. Subradiub fivf. nnciiual. Primary radials one to 
live, horizon till I y truncated upon the up|x'r face foi'the articulation 
of liracliials. No regular inlcrradials. Azygons inlerrrdials two 
or nion.', the first (me n-sting Ix'lwcen two upper sloping sides of 
subrikdials and below the under sloping mde of th<- Hrst radial on 
the right, the seconil ime abutting uixin the first, truncating a 
subradial and abutting upon the lirst railial on the left. In such 
geneni as Barvcrinus, this plate also abuts u))on the first radial to 
the right and extends to the to]) .)f the i-alyx. Hut in geneni 
having tbn« azyg<jus plates, the third one rests uixin the first, 
abuts ujMti the si-cond one on the left and the first nulial on the 
right ; and if a fourlli i>lale exists il iist.-s ui>on the sei-imd. abuts 
the up|)cr part of tlx' fii-st radial on the left, ami the first 1ir:iehial. 
and the third azygous plate on the right. Where thrtn- or more 
plates form part of the calyx, they aiv arranged alteniately in 
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they refer Eriaocriiuis iind St«inniatocrinu9 to the CjathocrinidiK, 
liut in ttio third part tliey refer them to the Poteriocrinidffi. 

FAMILT, Agassi zocrini dee.— ABassizocrlnuB. 

Calyx coniciil or urn-shapeil. , Baaals five, tliick, usually anchy- 
lo3«l, very small internal cavity, in which there are ligamental 
pitta. Suhradiiils, five, large, thick, lladials two to five. No reg- 
ular interradials. Azyjtitua interradiats, throe or four aiipportetl 
upon tlie baaals. In the early atages of life. Agaaaizocrinus 
posseased a amall column, but in Iat<?r life even a eicatris for the 
columnar atta<-hniont ia obllteratecl. I do not uae Astylocrinidee, 
because it waa founded iipou Astylocrinus, which is a aj-nonym for 
Agassizo<rriuu3, and as a generic name falls into synonymy, so does 
the family name. ^\'achsmuth and Springer use Aatylocrinidffi. 

PAMILT, Merocrinidffl.— MeroorinuB. 

Calyx vwy low, hi'oad at the base, slighly expanding. Baeals 
five, low, wide, Snliradials, five, short, wide. Radiaia one to 
four, aud one to two, otic radial series having two plates, the up- 
per one of which is axilhiryand supports on its right sloping aitU' 
a brachial series, and on the left a smaller scries that enters into 
and forms part of a pi-ol>f>Bfis, and in this respect the arrange- 
ment of the plates is like an locrinns. No regular inlerradials. 
No :izygoiis intcrradials. Brachials numerous. 

(;i':NKi!A n.WING KIVK BASAhK, FIVK SUBRADIALS, 
KKta'AR TNTKRUADIALS. 
FAMILT, Qaurocrinidee.— GteuroorinuB, RetiocrinuB. 

Calyx olipyi'amidal, depi-cssed in the iuterradiat and intersecond- 

I I n II t ra I I Ig s Basals fivo. 
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FAMILY, Bbodocrinidffi.— ArohesoorinuB, ConlaBteroidoori- 
nus, Lyriocrinus, Bhapbonoorinua, RhodocrlDus. 
('ahx Kitbjrlubosc ur liumiHplK>ric:il, Diisiils five, foniiiiiK a 
Jliitteiuil (lirtu or (li-veUipciI na n (trnti iii the inti'riov. Siiliriiiliiiln 
live. ii|mU. I'riiniu-v nuliiils thriie tii Ihc Swiiiiiliirv railials 
ono til fimr Ut ton. Ki'^ithir intiTr.iiliiil iin-iw wide, iiliitcs liirjje, 
t'le first ono ifstiiig upon n ^ulir.iiliiil and ln-lween llie Ih-st prhnaiy 
r:idial!t. Azyjimis an-ji like tlie ro^iiiliir !XIvas except an oceiisioniil 
«;xtra plati^' or two witliout distiirliin<r llie jrem-ral Hvminetrv of tlio 

It is not witliout s<mif doiilit tliat Arcliiuoi-riiuis and KhupIiHiio- 
criniis nil' I'efiTi'eil to tiiis fainily, 

FAMILY. Olyptasteridee. — Glyptaster, LampteroorinuB, 
ThyBanoorlnufl. 
(^alyx iilipyraiiiidal to c-up or Hiu-sliiiiMil. Itasids tive, c«|iial. 
Siilii-adi:ils live, four of tliem cciiiid, tlie otlier one tiniieated for 
tlie support of tilt' lirst ;izyjiiius pliite. Primary nidials tbn'e to 
fivf. Secoiidai-y nuiials varialtie in iiulnlier in different gt'uera. 
Inlerrudiid an-att flattfiied or coiivc^x. plates large, <ine in the first 
serifs, n'stiiiji lictweeii tlie up|M'r sloping sides of tlie Hrst nidials, 
two in tilt' second and smaller imes aUive. Azygous arua wider, 
the first plate resting on a sulinidial is followetl by tliree plat«a 
imri these liy thr<T. four or more in autvceding ranges. 

UKNEItA IIAVINC, V\\h] BASALS. NO SlBUADIAl-S. KliG- 

ILAK INTKUHADIALS. 
FAMILY, O-lyptocrinidEB. -OupulooriauB, O-lyptoorinus, Pyo- 
nooiinus, SohlzocrlnuB, Stphonoorinua. 

Calyx oliijyranudid. liiisals file, ifjual. No suliradiaU. I'ri- 
man r.idials tlin-e or four to five, tlif laat "iw anpimrting tK'i-ond- 
ary r:idials. and smnetiineM tertiary radiali; exist within thu calyx. 
Interradial areas luorc or less flattenol, [te-;n1ar inlemulials more 
or less numerous, the lirst ime ivsting between the upper sloping aides 
of the lirst primary iinlials ; (hisisfoUowedby two plates, and thero 
are tlint' or more in succeeding scries. Azygoiis area wider and 
vimtaining mon- plates than theregular aivas. though commencing 
with <me Ik'Iwwh tlic upper sloping sides of the primary niiUals. 

T am incliiKMl lo think that Siphonocrinus sIloiiM lie classed in 
anoUier family, because the Ih-st plate rests upon the liasals. and 
for other structural cliffeit'iices. It is (ilaccd here only provision- 
all v. 
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over the edge of (lie vault, Tlierc is only one genua known. 
The calj'x is low aiul wiik', jjlatea liinri', column Inp^e, different 
£roin any other known, arms «Iso ditfcTing from nil others and 
bearing pinnules only on one side, from one ann bifurcation to 
the next alternately. 

The di:i{JTaui of A noinalocrinus iuciirvua, by Meek in the 111. 
Geo. Snr. vol. a, p ?>'l'i, and n-protlnce".! in my work in North 
American Oeolofry and I'aUeontolofry p. .^24, is incorrect, if tlio 
specimen fifrured in the Ohio Paheonlology vol. 2 from my col- 
lection under the same tuime. beloii^'s to the same species. The 
columnar canal is lurfxe and five-rayed. The eccomi and third 
azygons plates form part of the vault covering. 
FAMILY, Belemnocrinidse. — Bolemnocrinua. 

Cah-x eu|i-;.li:iped. Itasal^, live, large, h)ng, narrow, and of 
irregular (thitpe, enclosing a very small visceral cavity. No sub- 
radials. Radials one to five, smaller than basals. No regular in- 
terrailials. Azjgons plate like a radial in lino with them, resting 
iijKvn a basal iK-tween two radials and supporting a ventral sac. 
FAJVULIT, Oatillocrinidas.— Catilloorinus. 

Calyx iMiwl-shjiiK'd. Basals five, forming an irregular pentagon; 
three of the sidi's being miu-li the longer. Radials one to five, 
very irregular in form ami size; the two lai^er ones constitute 
tlirce-fouilhs of the eiicuni fere nee at the lop of the nidials, but 
are narrow below, wliile (he othei-s diminish in width upward. 
The arms rise diii-elly from the truncated summit of the rndials 
and an' (piile compact so that some i-adials support a much larger 
uumbiT ot arms than others do; no ix'gular or azygous inler- 
radials. 
FAMILY, Hybocrlnidae.—Hybocrlnua. 

Calj-x bulged or tumid on one side. Itasids, five, large. One 
plate hair suliradial in jHisition, in line with four first radials, but 
not extending ijuite so high, and bearing uikmi ime upper sloping 
side a radial, and npon liie other an azygous plate which is 
TOuiidcl and erenidated at its distal extremity as well as much 
thiekenwl. Nu regular iuierra'liak. 
FAMILY, HaplocriDidae. -AllagecrlnuB Haplocrinus. 

Calyx cup-shaiK.'. Kasals five. No subwdiak No interra- 
dials. Ni' a/vi:ous plates. I'riinary radial^ two to thive plus 
one to two, with small pi-olniding concave fuects in the upi»er 
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Tlterp is no other American ciiiioid baving liasiils tlisit form a 
triangle, nor tiiivin<r five budiils followe<l by a secoiul series of 
only tliree plates, nor having a seconil series eoinposed of plati-s 
tH>th radial and siihmdial in position. 
FAMIL7, Edrioorluidee.— BdrloorlnuB. 

Calyx fui>-a!iaped. Tlie base is solid in lidrioeriniiH, and, 
tlH'refori', if it ever consisted of more than one plate, tlie niimlier 
is unknown, and it constitnlt's nt'urly all of the ealyx. There aiv 
five radiids restinfi; in depressions in the base. No rejjular interra- 
dial.. An azy<roiis plate, in line with the radials, rests in a basal 
depression and extends as hifrh as the milials, it is followed by a 
small plate. But little is known of this family. 
FAMILY UNCERTAIN. 

The fossil deseribeil by Hall umlei- the name of Myrtilloeriniis 
Amerieanus lielonj^H to an iindolined itenus. The delinition of the 
s|ieeies is probably inr()n-eet, for in all known pahvoerinoi'lea the 
rays of the cohiiuuur eanal uoteh th<- b:isal plates, and this s^H'eies 
is ti(;nrcd :is having a four-rayed canal ami described as having 
five bttaals. i'robably other sjieciinens will show that it has only 
four basals, for otherwise, it will lie quitu anomalous, and iu 
either event, it is nut a Jlyrtillocrinus. 

Niptcrocrinus was placed by \\'achsmuth in tlie Icthyocrinida; 
without knowing tli<i nnmher of liasals in the ^cnns, and Zittei re- 
femxl it to the Cyathoerinidit upon wjually !is gotxl grounds. 
Until we know whetlier it has three or five basals, any family rcrf- 
ercnce must be provisional and of little value. 

Camarocrinus doubtless Iwlonga to a family Camaroerinidie, 
but it is so fiw removed from other eriuoiils tliat it may belong to 
a distinct order. Aniyroerinus, Aspidocrinus, Brachioerinus, 
Coronocrinus, Cystocrinus and Pachycrinus are genera about 
which very little is known. 

A GREAT QUARTZYTE MORE RECENT THAN 
THE OLEN US-SCHIST. 

By N. O. HoLST.* 

While the author was rec-onnoitering in the southern part of the 

district of Vester-bottcn in 1885, he obaen'olalao the exposures of 

khulitl ItU. II. p. 33. IBR'J. 
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At several places it can also be seen that tlie slate and the 
"onten," as found in the slo{>e, have about the same dip as the 
quartzyte. The Silurian deposite licro are, without any doubt, 
connected with those just mculioned at Vester-OrmsjiV. 

Already in 1885 I made the ol)scrvation in connection with my 
visit here " that the slate to all appearance was over-laid by the 
quartzjte. " But 1 djd not wish then altogether to cxdude the 
possibility of the slate being dc{)0sited votem|>oraneous)y with 
the quartzyte, or by faulting had got a lower {)08ition in rela- 
tion to the quart;tytc than what it originally had. Although an 
extensive landslide covers tbe elope in which the slate ia found, 
yet tlie slate and the quartzyte came so close tt^ether that I 
already at that time perceived that the true relation of these two 
locks could readily be made out, and without \Qry extensive dicing. 
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FlO. 1. 

n. ftmrfivtcdippinfElS' west. continuiuB up tlie moanUkiii. b. black, sott 
•eAi«f, here and there vrilli thin bands of liatder. greenish schUl, O.G m, c. 
9uart:v(<< much broken up into irrrKular pirccB. like t. somenhat like "gran- 
Wacke." 0.7 m. d. dark «cAi»( («iuala 6), O.Zm. e. bedded. RreeriBh ffuurtivK. 
mucb broken, both in large and Bmall pieces. (J.3 m. /. dark Kkilt. 0.4 m. 
a- a compact layer of </uarEtv'^, mucb broken, O.s m. A. black, nearly pure 
tchUt. 4 m. i. a layer of limeBtone, conlaiiiing '"orsten," with Ceniu. probably, 
O. 0<bba>a Wahlenb. O.fi m. }. "graawacke " «cAiit (wmewbBt harder than the 
higher black schist I, 2.6 m. it. a layer ol timeslone with Otenm gibbota Wah- 
lenb.,' 0,0 m. I. "irTauwacke"schiBt, 0,2 m. tn. a layer of limestone, 1.4 m. 
n. "BTauvacko" schiHl. 
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i3 from this layer are smaller than those from lajrer (. 
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Observations on Canadian Rocks. — Winc/iell. SUl 

in Murray's footeteps without receiving an impression of his tiro- 
less energy- and his (jnick geological intuitions in working out the 
Structure of regions ilifficult, as these are, in the extreme. 

The whole of the countrj- over which my recent olwervations ex- 
tended, is colored hy Sir William Logun as Huroniun, und reach- 
ing from the uppermost quartzites to the ■' liower Slate Conglom- 
erates." 

■ The Ste. Marie's river from lake Superior to the hea<.l of Great 
Lake George, pursues a <lircction a little nortb of east ; but it 
presents two northward curvatures shaped like an ox-yoke, in the 
centre of the western of which, the two Saults — the Canadian and 
the American cities — are situated, and the centre of the eastern 
of which swells into Little Lake Geoi^. Great Lake Geoi^e is a 
broad expansion of the river opening out of the eastern extremity 
of the ox-yoke, as Hay lake opens out of the middle of the ox- 
yoke — the two forming opi)osite sides of Sugar island. The immedi' 
ate Canadian shore of the river Ste. Marie is mostly level and sanily, 
and without doubt, is underlaid hy the lake Superior sandstone, 
which outcrops at the Sault and in the neighborhoo<l of Gros Cap of 
lake Superior. At the distance of one or two miles back from the 
shore, the country becomes rugged, through the presence of suc- 
cessive short ranges of quartzite hills, rendered more pronounced, 
in many cases, by dykes of diont« and felsite. The quartzite 
ranges are separated by valleys of hard timber and a fertjle soil ; 
and these, within twenty miles of the river, are cleared and culti- 
vated. These ranges continue to the east and southeast of the 
head of Great Lake George, with a general easterly trend ; but, at 
a greater distance, their trend is more soatheastcrly ; and the en- 
tire peninsula between Great Lake Geoi^ and the "Northern 
Channel " is occnpied by them, aa f or as the Bruce mines and the 
ThessaloD river. 

One who has Btudic<I the Huronian quartziles in the valley of 
the Thessnlon, will at once recognize their prolongation in the 
region east of Great I^ake George. Between Ottcrtail lake and 
Echo bay is only fifteen miles in a straight line, and in the direc- 
tion of tlie strike ; and the great white pebbly and nnldish quartz- 
ites have undergone no percepUblc change. It is not necesaarj-, 
therefore, to give them a fidl description, in this place. It suf- 
fices to state that in the district referred to, they assume a very 
massive condition, the betls when discernible, being four to eight 
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un<1oubt«dly liiematitc, since a i1oo)> nn) color is dcvclopcil in 
grinding the thin sections. This ganguc (Ills the vcin-fiflsuru 
somewhat homogeneously from wall to wall, wiUiout any indica- 
tion of a comb stnicturo. 

This &u)>staiice Is In process of change to htematitc, or perlinps 
more properly, replacement hy hieraatite, though the pn>ctiS3e» 
won<)erfully simulate transmubition. U> the ordinary observer. It 
begins on the surfaces of joints or fractures, and penetrates into 
the solid interior. Tn many places it has proceeded imtil large 
masses of hwmatitc hare been formed. This is occasionally limo- 
nitie, but generally, a rich ijiiiility of haematite, often black and 
solid. The boundary Iwtween the changed and unchanged por- 
tions is generally abrupt. The portion immediately contiguous to 
the luematite is not distinguishable from the general unchanged 
mass. The conviction arises that in course of time, the entire 
gaogue would become iron ore. The change witnessetl is of course, 
within a few feet of the surface ; but it does not appear to what 
extent it depends upon meteoric agencies ; nor whether the amount 
of change accomplished would iiicreaiM,' or diminish with depth. 

In one location a width of eighteen feet appeaixnl to liavi- com- 
pleted the change, thoH;rti in this <-ase, the soft re<l m.iterial con- 
tained only about eight per cent of iron. Along side of this. 
however, was a rich, vein-like dcj>osit of haematite, in pla<!ei} 
almost specular in its lustre. It mar Ih> suggested that the ricli. 
vein-like accumulation in the kaoHnic substance, or along side of 
it. has bei>n derived from the numerous minute hiematttic particles 
disseminated through the gray mass, and that the reddened mass 
is the same aftvr most of the iron has lieen extractwl. 

Id another instance, the kaolinic gangue material extended over 
a breadtli of fifty or sixty feet, though the soft argillaceous iron 
deposit was but a few inches wide. Tlic ore is coarsely granular, 
and the grains {>osscss tiatteneil side^ as if by mutual pressure, lii 
spots, the pressure has lieen aceonipauied by slight motion which 
has imparted a sluty 3tru(-ture. The kaolinic mother stutf is simi- 
larly granular, and similarly slaty in plai«s. The («lor of the 
stuff is pale bluish. The complet*il change is found to jtrogress 
from point to point, and a distinct limit is (|uitc conspicuous. In 
some portions the change is com|>lcte, except an island of the 
greenish gangue. which is thus surrounilcd ou all sid<-s liy the 
completed ore. 
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uriuns depoaits appear to occupy fissures iu ttie quartzite, 
iiiiled liy walla fairly distinct, and trend in fixed diieo- 
15° W and N 65° W. There are no indications of an 

lo that these deposits should hare resulted from ttny 
liition of imiptive or volatilized matter. It is equaUy 
o conceive of it« origin from the quartzitc, either bif 
HI or decay- Nor is the case clearer if we apply the 
s of infiltration. I am not sufficiently acquainted with 
t<'ratiire at large to say whether the occurrence is ei- 

I- mode of occnrrenee of hematite in the Uuroniau 
i is ill association with diorite dykes. In one instance, a 
(ing N2()°M ami liaMUg a width of 400 feet, and cywn- 
lodg smoothfaced trjatiils of honibleude, with a rod 
ti w at.companied b^ narrow, irregular veins of hKma- 
r hiimatitc IS aflsocnted with red jasper mostly in tUe 
of parallil laminie of not over an inch in thickness. 1 
III Ui isttrl iLU with fiicililies for research at ilisposiil. 
I)i< lion mil jisptr ire included in tlie diorite, or art- 
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Echo Lake. 

llaving received oral information eoiiecming the rocks about 
the liead of Echo Xake, wLich produced a half-foniie<l conviction 
that tliey arc okler llian the Huronian, I followed tJie quartzitca 
northward from fireat Lake George, across the strike, with un- 
usual int«re3t. The Echo river flows for aliout four miles, in a 
eerpcntinc course, across the level and partly swampy border 
which separates tlic hilly interior from Great Lake George. No 
rocks are aeen to outcro]) along the banks, and it is obvious that 
the country formation is no longer quartzite. According to Mur- 
ray, a "slate conglomerate" is seen both on tlic east and the 
west of the lower portion of Echo lake, at disfcuicea not exceeding 
two or three miles, and beyoud. But, I found, about a mile 
north of the foot of the lake, evidently at a lower horizon than the 
8Ut« conglomerate proper, a quartzose range, attaining an eleva- 
tion of about 250 feet, and traversed by ramifying veins of hiema- 
tit«. From a shaft sunk to the depth of atKiut :{0 feet, it appears 
that the formation is in part, a silico-ai^illaceous slate, and iu 
part a fine grained and semi-vitrcous smoky quartzite. Lithologi- 
cally it ia quit« distinct from the white or reddish vitrco-granular 
quartzitc further south, and marking the upi>er portion of the 
Huronian. It occupies the position of the lower part of the 
" upj>er slate conglomerate" noted by Murray and mapped by 
Logan. On the west shore of Echo lake, within a third of a mile 
of Limestone point, is an outx?rop of dark gray, very fine or 
vitreous quartzite, which may be an eastwanl prolongation of that 
last mentioned. It ia not very unlike the flinty quartzit« which I 
have heretofore designated the "Missisagui i|uartzite " * and sup- 
posed to be the lowest member of the Huronian on the Missisagui 
river. But I do not announce here such an identification. That 
would necessitate a reconstruction of Logan's map. 

A short dietauce beyond this is the pointformed by the outcrop 
of a bed of limestone. It stands rit a vi» Xa another point on the 
east shore — the bearing from one to the other being S 75° E, The 
distance across tlie jwint, representing the width of the outcrop, ia 
about 330 feet The t>ea(-h slojH! of the exposure covers about 30 
square rotls; and the surface is aniiulngly, almost grotesquely, 
rough, the salient ridges of the more durable laminie standing out 
one or two inches above the general surface, being inclined with 
* StxucnOi AumuU Report Mlniicnota, pp. ltST-170. 
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proacbes nitbin a mile of Little Lake George. Its banded fea- 
tures are bere quite conspicuous. A Cbicugo company ha» 
opened a quarry, aod is carrying on somewbat extensive opera- 
tions. The polisbcd surfaces of the banded and of tbe tinted por- 
tions constitute varieties of bandsome marble — not clouded like 
some of that from Vermont, but softly ribboned, and very fine 
and delicate in texture, and procurable in large blocks. 

This limestone <^ocs not fully resemble that which I have ex- 
amined in tbe vicinity of tbe old Bruce JMines, with which Murray 
supposed ita continuation. On Logan's map, it is not connected 
with the Bruce limestone ; though the separation was supposed 
due to a fault existing along tbe valley of* the Thessalon. But I 
bold in reserve my opinion respecting their identity. It more re- 
sembles tbe cberty limestone occurring in the vicinity of Otter- 
tail* and at Ansonia** — perhaps Logan's "3k, Yellow chert and 
limestone," embraced in the quartzite series, and holding a posi- 
tJOQ d/'oce the "upper slate conglomerate" — not below, as here. 
This though in places cberty, possesses the Oneness and evenness 
of texture of a lithographic stone. At the Ausonia outcrop, its 
attitude is distnrbeil by a dyke of diabase ; but it presents tbe 
same delicate ashcs-of -roses and creamy tints** as on Echo lake 
and at the (luarrj' near Garden river. The formation at Ottertail 
dips 28° toward S 58° W, and this amount of dip may be said to 
characterize the members of the Huronian generally, from tbe 
month of tbe Thessalon to Kcho lake. 

The resemblance to tltc Ansonia and Ottertail limestones is fully 
borne out by microscopic characters. The Ansonia rock contains 
more silicious particles, and a little more disseminated dust of de- 
composition. But a striking resemblance is seen in delicate 
ai^illac^us lines of deposition, and tbe formation of darker 
bands, while tbe general aspect of the one is a faithful picture of 
tbe other. At one point, however, tbe Ansonia limestone is 
formed largely of rounded calcitic fragments, crossed by very 
numerous cleavage cracks; and in this condition, some larger 
grains of quartz are also enclosed. But these comparisons will be 
pursued on a later occasion. 

The verj' probable identity of the Ottertail, Ansonia and Echo 
lake limestones must therefore be considered, in spite of their ap- 
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the Uuronian. The talus of the high hills is made of fragmeata 
ot bard greenish and hiaekish elates, not hitherto ecen in the 
Huronian, and among them ore huge fragments nhich lithologi- 
■cfdly answer the description of the slate conglomerate of the east 
and north shores of lake Superior. The c[i[>s are all ^er^- steep. 
Still further on, is a mass of felsitics quart^ite. Beyond this, and 
northward from the Lead of the lake, I found a succession of red- 
<IiBti and felaitic quortsite, sericitic quartzone schist, and many 
fragments of hard slate conglomerate, unlike the "upper slate 
«oi^Iomerate " of the Huronian — the slate being here of a dark, 
groenisfa eoior, considerahly warped and twisted, the pebbles 
nm^ng from partly rounded to completely sniooth, mostly red- 
dish with feldspar, and containing some quarU, Near this, at a 
higher level, the 'shite conglomerate is seen iu place, very ru^ed 
in aspect, standing verticully and striking east and west. It has 
much the aspect of the Ogishke conglomerate of Minnesota. 
Still beyond, and at higher levels, we find felaitic quartzite stand- 
ing vertical and atrikiug X 75° W and N C0° W. On the summit 
of a hill about 400 feet above Kcho lake, the vertical knotted 
serico-ai^illitic ai-hist is woven into meshes by half-inch thick 
quartz veins. Near here are outcrops of liceroatite. Vertical 
strata of similar character I'ontinue growing less conglomeritic and 
more sencitic ; but pebblea do not wholly disappear, and now lie 
in courses N 55° W. A little iK-vond, the slate becomes argillitjc, 
and the formation now dosely resembles the Ogishke conglomer- 
ate. The country varies by turns to more argillitic and more 
sericitic and more conglomeritic, intersected occasionally by 
<liorite dykes, until we reach the highest summit, where a bed of 
interatratifled hoematite Hpi)ears, bejond which, crossing a valley, 
we find a rugged hill of vertical, dark, slaty orgillite — the exact 
counterpart of the Knife hike argillite of Minnesota. The course 
of this traverse is directly north from the head of Kcho lake, and 
the air-line diabance about a mile. 

These changed rwks, in attitudes so strange, cannot belong to 
tie same syatem with the quartzites. the upper alatc conglomerate 
and the limestone of the Huronian. These rugged strata stand 
vertically ; tie Huronian beds dip at an angle of 20°. These 
rocks strike east, or in a direction approximating tliat; the 
Huronian beds strike moatly NE and SW, though with many local 
variations in these {mrts. Here is a genuine disconlancc of strati- 
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an average depth of about two inches, fading out gradually 
toward the center and being replaced by the uncLanged olivine, is 
not well shown, but on examining the natural epeciinen any one is 
impressed with the great change VaaX has taken place in the min- 
eral, and the great interval of time that must have elapsed since 
the Bpecimen cnine within the influence of our atmosphere. 

Since the epecimon was cut, and while this slab has been ex- 
posed to the atmosphere of our office where no acid fumes could 
have reached it so ns to hasten the process, there has taken place 
a noticeable oxidation all over that part of the cut surface which 
contains the fresh olivine, viz., about the central portion, and the 
metallic iron has become rusted to such an extent that it presents 
a strong contrast with the metallic iron which is nearer the peri- 
pheiy of tiiu slab. This points directly to the nature of the 
change which has token place in the meteoric moss. It indicates 
the loss of some easily oxidizing mineral originally present 
throughout the mass, or at least its partial conversion into some 
acid that rapidly attacks metallic iroa On making a closer in- 
spection it appears that the souree of this rusting agent is not in 
the bronzy sulphide mentioned as one of the evident minerals. 
The red iron-rust surronnds and adheres at the edges of the 
metallic areas, and even stands up in blisters or minute bubbles, 
even where none of the bronzy mineral is present The bronzy 
mineral is still perfectly fresh generally, and is equally fresh and 
abundant in the darkened periphery where the change has been car- 
ried to c-ompletion. In some of the cavities within the spongy iron,' 
from which the olivine amygdules have been dislodged by the pro- 
cess of cutting the specimen, may be seen the thin block film to 
which we have alluded as giving the iron matrix a botrjoidal and 
specular reflection, and having, when fresh, a silverj' metallic lustre, 
and a hardness of about 3 or 3J. It appears to be this film which 
furnishes the rusting agent Some of these films are partially 
coated with red blisters of iron oxide, although depressed below the 
general surface snd out of the reach of fumes that might have origi- 
nated elsewhere ; they are now either rusty or tarnished or black- 
ened, having lost the bright silvery reflection. In the peripheral por- 
tion, however, where the change was so gradual that nearly all the 
products of the alteration were retained in tiiu, these separating 
films still present shining surfaces wherever the olivine grains 
have l>een removed. The irony product of this alteration seems 
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Fw the parpoees of analysis three portions of the meteoric 
mass were selected, namely : first, a portion of the metal ; sec- 
ondly, a portion of the light-colored non-metallic substance ; 
Uiirdly, a ptortion of the dork-colored non-metallic substance. 
These portions were each picked oat from.a mixed mass of frag- 
ments and cuttings obtained in the process of making sections of 
the meteorite by sawing. 

1. Analygtt of the metallic portion. 

Iron 90.48 percent. 

Nickel ' - 

Cobalt 

Copper Trace. 

I^otiphorufl " ■ 

Sulphur 

Blllca. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Chromic Oxide 

The silica and the chromic oxide were found in the residue left 
on dissolving the metal with nitro-hydrochloric acid. The chromic 
oxide was in combination with a small amount of iron, as chrom- 
ite. This, as welt as the silica, may have been attached to the 
sorface of pieces of the metal, although pains were taken to re- 
move all such attached matter before analysis. A detfirmioatiou 
tA carbon was undertaken, by Weyl's method. Tbe small 
amount of residue from the process of solution resembled carbon. 
But when tested qualitatively, by ignition on platinum foil, <Mily 
ft emftll part of this residue was consumed. 

2, Analyti* of Ute IlffM-cotored non-mOatUe portion. 

Silica 40.50 per ceut. 

Ferrous Oilde I0.6I " " 

FerricOxIde 1.77 " " 

Magnesia 47.18 " 

Pfaosphoras Trace. 

99.96 
Tbe chemical composition of this portion is evidently that of 
olivine. 

3. AnaltfiU of tht darh-coloTtd nan-metallic portion. 
This portion appeared in some respects the most interesting. 
The pieces selected for analysis varied in size from about one- 
twentietb to about one-fourth inch in longest diameter. They 
were of irr^ular shape, but mostly with rounded surfaces, as 
broken out of the cellular spaces in the met&llic part of tbe 
meteorite. Their material appeared to be homogeneous. They 
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bf iiertriy tbe same color, nlmost black, Burfaces of frac- 

k'ing a brilliant liiatre. Some were slightly attract«i liy a 

The powder Lad a dark grey color, 

ing the powder with moderately strong hydrochloric 

kial decompoBitioD took place, with separation of silicic 

evolution of sulphuretted hydrogen in Braall quantity. 

G analysis showed the presence of sulphur, silica, iron, 

|::hromiuui, magnesia and phosphorus. None of the 

(1 passed into the solution made with hydrochloric acid. 

Iiantitative analysis, after digesting the powder with fay- 

•■ acid and evaporating to separate silica, the insoluble 

Hamount«d to 44.3 per cent This residue had a grey 

Jch as might be produced by making a mixture of silica 

ftdered ebromite; and this it undotibtedly waa. The 

loxide and the iron in this residue were found to amount 

Bely to 12.28 and 4.68 per cent This iron is slightly 

~l of the quantity required by the formula Fe 0. Cr, O^. 

lof this is taken in the following Btatcraent of results. A 

|ation at the total ferrous iron present in the powdered 

s undertaken, liy the metho<l of professor Cooke. 
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As regards the distriliiition of the iron in the foregoing stato- 
iiient (if tlie results of the :innlj'sis, it will l>e oliwrvoil tbnt certain 
nsauraptions are made. It was. of course, nuit's^un' that n'lnti; 
tvssumptioiis slionld Ih; miKle. The foregoing arraiigcm<>nt of tlie 
results indicates tlie presence in the material analyzed of four 
minerals, namely: first, n Bilt<ate of eonij>osition like that of 
otivint' altered liy tlie higher osidiitJon of a part of the inm, thin 
iiiim'rul making up 74.4:i percent of the whole ; secondly, chro- 
mile, amounting to 18,31 per cent of tlie whole ; thirdly, triolitc, 
4. Tli percent ; fourthly, schreibersite, 2.13 per cent. 

Vet, as previously stated, the material appcoreil to the eye 
homogeneous, and a mechanical separation of the al>ove named 
minvnils from the portion taken for analysis would probably have 
l)«en impossible. 

The o.xidatioii which has lieen mentioned as taking place while 
the slab has stood in a room at onlinan" temperatures, and which 
seems to indicate the presence of a sulphide Ijesidca that of triolit4.>. 
throws additional light on Ihe prolmblc nature of the minerals that 
are present and particularly as to the presence of djiubreelite. u 
sul|ihi(le of chromium ; and it is here suggested, for future inves- 
tigation, that tlie profoun<l diange which has taken place in the 
mass may consiut in a conversion of daubr^elite to chromite. in 
the same manner as sulphides of iron are sometimes converted tii 
tit\t on a large scale to oxides. In that case it will Ite found that 
the scale which lines the cavities within the iron, in the interior of 
the moss, surrounding tiie olivine masses, is a sulphide of chro- 
mium, probabl}' <taubr^lite, * but that in the {>cripherj' which 
shows no accumulation of iron rust since cutting, this scale con- 
sists almost entirely of chromite. 

The existence of daubr^lit« as a possible antecedent condition 
of some of the chromite must remain, for the present, wholly spec- 
ulative, and the presence of schreibersite is dependent on the 
necessities of the chemical contents and formul%. 

Microtcopir Eramlnnlinn in Thin Strtinn. 

We have examined six thin sections. We can dctct-t in them 
but three minerals, riz : 

1. OUvinr, as indicated by the analysis. This shows all the 
usual characters of olivine, except that some of the grains do iiol 



*C. U. ^ihpparil described what he coiisJilrrPd a, iwiuiiitsiiliiliuret i 
ehromlum and uaiiu'd S('hrellH'r»iti.'. but daiibriVlIU' ha!> suiwriU'ded it. 
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2. 'Chromxte. In making the selectio] 
dark, non-metallic portion, it is plain that 
of this mineral was included. It is foum 
dark periphery of the slab, but within the 
in both cases it is shining black ( like antl 
fracture and imperfect cleavage are not e« 
those of the olivine, but it lies in the mid 
grains and does not show any tendency 
presenting sharp transitions. It is entii 
reflected light its surfaces, in the section, 
with numerous particles of troilite. 

3. Troilite, Throughout the meteoric 
the thin sections, are megascopic particle; 
brassy mineral which is that characteristi 
foims not only individual masses, someti 
of an inch in diameter, but surrounds anc 
ollTines. It is opaque, but its ground su 
seem always to be checked and rough< 
fracture. 

It will be noticed that our results diffei 
Mr. Kunz : whereas the analyses given b; 
of a small amount of manganese oxide ai 
analyses indicate the presence of a consid 
mium, and his show none. He also spea 
* * break out entire, the faces on many 
enough to measure the angles. The spac 
are highly polished, showing ever}' crj'sta 
polish. " We find our olivine masses in r 
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iron hud hwn miuli' iis<' of liy the almrigiiKV, or Uiit niouiid- 
buildors, ,13 pioccH of mi'UHiric iron tiiive b«.fii fouiid in tin- nioiindd 
of tiio Ohio viillvy. 



THE GEOLOGICAL. SURVEY OF NICARAGUA. 
By J. CKAWroRu, Manitffiia. N)cara»rua. 

WriUTB rererriiiff Ui tlw! gwilogy of Ni<'anisuii hivariiiiily follow 
the Spiuiisli i#biteiu(.>iiU of l\w fifteenth (.-eotury ; iind diH'liiro it to 
consist of !i hoterti'^'nt'ons iiiixtnre of niiit«ri:dH cjtrctcil from vol- 
Ciinoc9, Uitc that of otiitT countries of ('cHtral AnH'ritai. Its nat- 
ural history Iihb never liueii siKi'ially examined. This is partie- 
ularly true of it« geolojjy. Two foniier atti^-mptu lisivo Inen 
oi^uized for tliis purpose, but never actually coiiimi'n<.inI wurk. 
This nus the situation when, »l)out two years ufi;u, I was leisurulv 
paBein>! thi-ou>r|i Nkarugua by tlie usual n>utc from (^>riuto on the 
Pacific (.-oast to San Juan del Norte (now America) on the short; 
of the Caribhean sea. Seeing several rocks and miuemls that hiid 
been found here, which csiusctl me to douht the correctness of 
opinions heretofore cntortalntKl, 1 rather gladly iieceptt'd the olfer 
from the Nicaraguan government to sujM-rintend for it the collec- 
tion of ui>ec'imen3 of its natural hist^try for exhibition at Paris. 
Tothis duty it wiut ttoou agreetl to add that of examining and 
reporting on the ge<)l»^y, miherulogy and lM>titny of this country. 

Tlie government of Nieiiragua gave me the uw of the very few 
instrumeutu it had suitable for my work. als«> such seieutifie books 
in the national library as I might lind useful for ref en-nee. The.sc 
books I fountl to l>e very antiijuatcd editions i)f some of the works 
of Murchison, LycU, and De Cnndolle, and some recent pul>lica- 
tions of Danu, J. P. Cooke and J. II. Wythe. The hitter lKx>ks 
have l>een my sole inteltigeut eom|>iiuions during tliv greater part 
of tlie past twenty-two months. 

The belief tliat Nican^jua was almost all formeil fn>m volcanic 
cieeta was too finnly rixtted to warrant the exitenditure necessary 
for all outfit of mtHleni apparatus, inatrumeiils and lM)<>ks. We 
knew that almut one thiiil imrt of the country wsu* oeeupioil only 
by wihl animal.'j. and by the small rcmnanU of three tribes of 
S(.-mi-clvilizf<l alHirigituH. and that the other third part wax, outside 
ofa few townr*. s|>iirsely setllecl by miners. <allle ramlien«i and 
Indians. ('onsei[uently I ixiieited a verv rouj:li lime, in a mouii- 



tions, whi 

wardly through Qua y, Tertiary, Mew 

eras. These in some places showed evic 
affected by volcanic forces, or streams of ^ 
these, with possibly Devonian and Silurian 
Eozoic rocks, as bare and bald to the sun a 
Labrador. My excavations were necessari 
but they revealed evidence of the existen 
wealth of paleozoic fossils that will, when i 
care, delight the hearts of the future paleo 
For twenty-two months I have been act 
daily in examining mountains, hills, defilcf 
fioils, etc. , ruins, springs, flora and fauna, 
to enable me to make out a general dcscrip 
Nicaragua. 

Nicaragua, geologically considered, is di^ 

Section First. 
This is the volcanic region, the materii; 
and from Quaternary age. They consist 
tufas, bombs, breccias, ashes and volcanic 
a cement There are here also Mesozoic a 
and minerals, which have been displaced, 
changed in appearance by volcanic forces, 
ward aad southwestward, extending to the 
Costa Eica. It has a tortuous line, • 
13** 15' N. and long. 87° (west from Gre< 
to about lat IV 10' N. and long. 84<> 1 
large lakes Managua and Nicaragua (once 
ocean ) aad many other lakes which oc( 
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plains composed of l:iige aiid smnll piet.'es of ignooua roek tnixG<f 
uml bartknecl witb a liirgo ijuaiititj- of argillaci'ous suimIh and vol- 
e:uiic ash. It also einbniei.'S wide valleys from 25 to 10(1 fet^t iu 
altitude above tlie Pueilie o«>an. These jire formwl in stratii, iit 
descending order of. 

1. A slightly compacU'd iiiiMiiri'o/ vcgetablij mold unci timi-groiiipd 
volcoiiic dnders uml ushi-^i, from .*i to l.'i feel thick. 

a. Calcureoiis niatcriiils from two to tlinss feci Ihiek, loosely t'oni- 
paeted, or hurd. c.-omj)ost-d largely of n^muliis iif Nlii^ll!i and ■■ruataecati!^. 
some of tliciu being lacaslrluc- and others of brai-kish-*aU'r speeies. but 
a large mnjorlty of marine. 

.1. A liarduiiMl mi\tiir<> of slntrp-aiiglcd Igneous ro('k». lavas, saiidf, 
i-liidors and ashes, of a deplli not yet aK«'ertaiiied, liiii vury deep.* 

In this seetion isulphiir ( arfatircs). pasxiilano. jtimiiee and 
nlwidian are abundant, and fjold. iron orw. li-niit*', coneret*;. 
anthraeitt' ar« found in sume ijitautitieH, Tho anthracite is su])- 
poseil Vi Ite formed li\- heat from iiiruile. 

The lauds in this section are very ferlili*. and duriufr thf rainy 
seiison caiKilile of pniilueini; laifjc I'lups, On the eh-vattii phiins. 
2. JOO to :l,riOO feet aiM>ve the I'aeilie. l.\..ivii er.tfea. i'inejioiieaand 
other rui)iaeeous jilants are foiunl (o iH-rfwlion. 

The followinfr is tlie aij|iri)xiniiile aldtnde of 
luid lakes in this seetiou. 






l'-.(,-,im.fJ.. 


J...J.V-. 


VifWri. <i.ir,ofccl. 


MunaKim. H3 f.>.-i 




■kinic) Tisi-apa. lTi> f'-i't. 




Xijapa. LIS f..-l ( 


MuMya. S.800 f.-er. 


(illou. i:ss f.>.'t. 




Masaya. 41.1 feet 1 


Omc-liipa. .'..HUO ti'i't Ihui on 


li>[ij. AiBiyo. TS."j fi'i'l. 


Madera. .ViMMi ftfl. 


NiciiraKua. l-:t;ft. 



<m top. l»mi-ta| 



None 1 if 
■A little vai 

to|>. and a nuijrh niiirnuirin; 
now almost in:indil>le from : 
nous, grating noise heard ihere for scveri 
l»art of I8S7. The water m ihe lake Xij; 
nat«<t with sails, so that a li^-Ii). .-c.pi.nH 
heads of iM'rsiins liathin^ then'. The v 

^^iM) at diirrr.Titd..i.ili-^ from th.' surfa.'i- 
(1 drift. ji.-iivrally found. ai ini.Tvals. f: 



itl a( its 1..!^ 
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distinel and di.-i;i}:rfeal.le. ei.nlin- 

r several months in the iatt.-r 
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111 lliissiectiriii niv mMV{ Ituiic valK-V)* 
Tacifif iK'ciiii, sniui* <»f tlK-iii wdl wiitciiil. l>iiL tlit 
w«Il wjit('it!il. It iilso <-<>iitiii)x many fDn'nts of 
The avc'Rifri' U'liiiwraUiK.- \a siixmt Jl'" ('out. Tlu! 
wi'lion iiiljoins the jiivnl vi ilcimit- belt mi tlii' soiitli 
An'liitnn aroii iiinl Siluiiiiri fori nations ^itlioiit voK'an<H<M on tin' 
northeswt, t-miscs uiinrli jH-rpIcxity when examining alitnit Ms inur- 
ginK or titnitx and ill (l(.>ttcniiin^'it cvon in a i^'iici-ul way; I'spw- 
ially to (listin^uisli lictwwn nK'tam<ni>liiMiii occaHionwl liy lioat 
from viik'anic Hoiirces, and that bv lu'at dtvt'lii|i(Ht on tbc- atlriliun 
of iiiirticU^s from contniclion. 

Section Third. 

TliiM Htftion adjoins and lies to tlio nortlieast of weetion soroiid, 
anil is bonndeil on its nortlieasUrn side by a line northeast ward iy 
from uboiit lat. IX" 25' N., and lonu;. m' 4(1' W.. In lat. 14° 42' 
N.. and Jong, «4°40' \V.. tlienee BouHeiialwanlly to alHiut lal. 
12° 4(1' y. imdlon^'. M' :10' W. 

1. (iiii'iss. i;rntiitj>. pruti^irti-, |H>r|iliyry, slati^K. rryslutHzrd llmi*- 
{iti>iie!<. anil initi ciiiiiaijiliig tilaniiim. of Kozoir ac'. are abiiixlant in 
wi'll ilfKiii'il an'ttA ill this st^ctioii. es)ii'cia11)' alwul lat. i:!" ilT' K. and 
long. 811° 3-2' W. In siiiii<> iiiai'cs. notably Ci-rroLagoonit a (a |>nrt of the 
mcMa» (!'! Ti)tmnbl(') gm-iss of Silurian i-ra is f'nind for miW in l<'ii((tli, 
and over coo fwt m-ar1y tHTiH'inlii-iLlar. It is rra<'liireil {si'lii^Hosi'il) In 
iKiariy vi-nical liix-s iuT<'nu-i-i>'<l nt iicnrly rt^bl aiiplt'S by fitlior dividing 
fiiancs tliiil an' (>ft<-ii t>v>>r 100 fi-i-t a|>art. In a fi'w iilaccs tlu'sp division 
llni-s, wliiTf thuy InliTsiM't, Lavi' bern p.viiaiidi'il Into cavos wiik'b c^- 
iPiiil 100 feet or mure into t\n> mnunlaln. Hoik's of man ami »tlii'r ani- 
mal* ar« soiiwtlmes foiinil in tin-si' i'hvps.* 

'i. Ih-vunlnn, red sa mistimes: eoarsi'. griily shali's. spnttiil maris. 
■I'ti'., ai'i' fuiiTid in anil near lln- Mkcs of tills sei-tUin. 

Tlien' are in this seetion a few dc|>osit!i of kaolin, of an nn- 
iisuall}' pnre kind : also veina <i to 12 invties wide of crystal I izdt 
tr.mslueent qiitirtz ; iinil in sovenil [ilaees Int^e inasson f>f alliittt- 
porphyry. Iabradorite-|K>ri>liyrA-, ortlioclase nn<1 anortliite feld- 
spars ; and in many places an^illai'coiis slates, cut by diki-a and 
veins, the latter sometimes rich in {rold. silver, lead, antimony 
ami tin. Some of tlit'se hHles also contain uranimn oreu mixci) 
with those of lin -otlH-i-s coulaiii niikel. Then- arc also si'veral 
larjrc dejiosits of licmatile and linioiiitc : in some of the civeks are 
fduml platinum and iridinm. 
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j^t'ew Laifi'^Uibranchiata. — Vlrkli. 
Whit-lta Koneld! Ulrioli.THi[AMKRiC4K<iiWLOOi»T.Vol. VI. N... 




Pl«. la, Whittllii Hcti.M'll Vlr., TroDlon Mhalcs. Cannon Falls, Minn.. 
'I, iftrgp l<!(i valVH, rcstoreil in the posiirn-ventriil ri-Klim. It Is iMMHlbl'* 
tliftt the restored portion xlioiild be more iiiirrowly roiinili-ti. h. cardinal 
view of »nme : r. Interior o( same to show deniltiiin ut hln)i«. and In- 
ternal (-artJiaRe siipiMrt wllliln the posterior half of hInKe line. 

fined obli(}iie tetitli nituiitttl aliout miiiwiiy Iiotween the Iwak an<l 
anterior extremity. 'I'iie nnmiw ticpn'ssifm lietwecii them rc- 
w-ives the antt^rior tootli of the rijrht valve, while the second bioth 
i)f that valve must have fiM«tl into an elnnnatc dei)n'Msion liencath 
and in front of tlie heak of thf left lalve. .\ dwidcd ridtte-like 
thickening ia to tw olwiTveil iK'ncath the iKwU'rior thin! of tlie 
hinge line. It inereafieB in atrengtii [KistiTiorly, and, as inter- 
preK^I l>y lue, served an a siipiwrt to an intenitd ligament. The 
esenteheon or external ligiimeiitid area is very numjw, though 
qnite deep, and diMs not exU-nd in front of the iHiiks. It is also 
finely striated I'mgitiidinidly. a feaUir<' thai [irohaljly pertains t<> 
all tile speeifs of Hie fieniiw. 

Of esteriml features, the larye nndiiines and the tumid apiwar. 
anee of the shell in geneiid, are the most strikin>!, and seem to 
indieate closer ivlatiunship to W. »«./,.,ii.,/.- Tlr, ( <iK..i."iiiST, Sept. 
I8!t<l. ) then at lli-st siipiwwwl. Another point in whieli If. fc'.ji.l.i: 
approai-hes that six-i-ies. and in whieli Iwilh ilitfer from all the 
others, is round in the h.cati..ii ..f the p.intof f,m-at.'sl e.uivexity. 
it iK-ing l>ehin<l the lilidille of the valve. In It: «,„l,..n<it<, the 
jM>int is higher np than in the present s|>edes, it l-eitig almost ex- 
actly at the Center .if the valves in the latter. .\ more important 
differeiHe is fonml iu the esiiit<-heon. whieli in the species inn- 
lumiU,. oUi>itt.>l;. >t..i;,.g.;i*i-(l\. & W.). A/...// ( Hillings) and 
lompn-'t'i. fonnsa wide channel extending the whole length of the 
binge line, while in H'. »><iji<liU. it is narniw ami (hn-a not e.TtemI 
anteriorly U-ycnid tlie ln'aks. The next deserilieil s|>i-eiea ( W. 
truui'fl<i ) agrees with it in that res)x-et. 
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with thosi' of spt'cies of U'lu'l'Uu and until it is pifjveii that the 
spoi'ies really possesses [wsterior liiiijtf twtli, I shiitl n'fiT to itiw 



Wbitella truucata n. sp. 




Shell smull. very oliliijiie. ventricose, subrliomtjoitbil in a side 
view. Beiiks nearly t.'rminiil. proniinent, of miMturntc size, ol>- 
liqm'ly enrolletl: iimlHHies and lunlx^nul ridt;*' f nil, the latter an - 
fTular and traceable ti> the iniHtfro-basul angU'. Cardinal slope 
sharply defined, and distinctly i-onca^e ; ant«rioi- and liitsai slopes 
flli^htly (wnxtx and \ery rapid. Anterior end very short, searcely 
projeoUng heyoiul lh<? Iieaks, nariowly n>nnd(Kl. tben sloping 
rapidly backwani and iinitinfr very gnulually with the {rently cun'ed 
basal margin. I'osterior end truncated, stniightenett, forming 
nearly a riyht angle with the hinge line, and oho of from 75* to 
80' with Ibe ventral edge, 

Kseuteheon narrow, iiot ext^-nding anterior to the Iwaks. In 
casts of the interior, tlie internal (.-artilage support leaves two nar- 
row impressions, one on each side of the jxwterior half of the 
hinge line. Dentition of hinge not olwerveil. Muscular scars 
very faint. 

Dimensions of a lai-gc e:ist of tbe interior : Greatest highi, 1 3 
mm.: greatest convexity (near center of shell) l'> mm.; length 
from ))eaks to jMistenvliasal angle. 1!) mm. ; length fnmi an- 
terior extremity In upper jjoilion of posterior mai^n ITi mm. 
In a small Hitcciincn oidy II mm, bigb, the other dimensions 
are in proportion, except that the convexity is com para ti>ely less. 

This specicM is chwcly related to H'. »,■•>/!< Ui. but may 1>0 ilis- 
tin^uishcd by its .smaller si/c, greater convexity. triincat*'ii pos- 
teri.)r end, shcirtei' antei'ior end. and more pi^onouneod [Mwtei-n-ven- 
tnd angle. 

A^ioeiatcd with this sjK'cics. I found a cast of nnother speiries 
of lliis genus, n'miuding one strongly i.f ir M!./,,.,!., Clr. His, 
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■wani very gently and imifonnly intit Iho Icisal murgiii ; jmstcrior 
«n(i generally uniformly r(inn(l<nl. but ocfiisionally the Itaaal ix)r- 
tion is a little produceii. Ksciit^^hoon or ligjiinontjil area deep and 
wide, extending to the anterior extremity of the hinge. Internal 
Oyprloardites irrandlB, n. ap. 




Fig. IB. CyprlcanlUcN ^randlH, n. sp., Oalcnft horizon of the Trenton 

Sronp, near Bursln, Ky, k, right side of a perfect nhoU of this Bpecles; 
, Anterior view of same; r. Interior of right valve as obtaiuod from 
gnUa-porcha Impressions of ca»ts of the Interior. 
ligament Buppoite not leaving any appreciable impressions on 
casts of the interior. Muscular scars and pallial line unusually 
distinct. Surface with concentric lines of growth. 

This species resembles the Minnesota Trenton shales species, 
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This Htic e|>ecica is relotetl tit f. i-iinailrimlK Billtiigs. ami 
C venlrictmut Hall, imrtifiihiily the fiimicr. Imt lioth tliuee 
epeciea iirc much more ohHqiie uinl (Ici-idotlly ovaw instead of aub- 
.■ireiilur. V. ir»rl/,e>u Vlrich, (111, Geol. iiurv., Voi. 3, PI. S, 
Fig. 9 ) is nisn vfry near, but is more ventrit-oso and less oblique, 
»n<) hits ttiel>enhs (in Ciists of tb« interior) farther apart, imiieating 
a more massive hiiige plat*?. There is also one iHisterior tuotli less 
ill each valve of that s|>et^ies. 

Another close relation is found in the 'Buff liine.stuue" of tlie 
Trenton at Beloit, Wis. It was sent to me as '-'. ninia ilall, hut 
is clearly not that species, l>eing of a more circmlar shape, and 
less ventricose, with the surface of the t'ast also more evenly 
convex. From '_'. ffrom/iji it differs in having the beaks nearer 
the anterior estremity, and only two iiisti.uiil of three posterior 
hinge teeth. The latter are also more deliente, and the shell 
smaller. 

Posilloii uiid lui^allty: Uppir beds at the Tri'iitoii limcsiunu ((inli'aa 
horizon)- 0'>c mile south cif Uurgln, Ky. It is ulito U> bt^ found at lUr- 
rodsbiirg and other liic-alltics, but good specimens ar<- ran'. 



RKVIEW OF RECENT GEOLOGICAL 
LITERATURE. 



A iJculiiylriil IteriinniiUgance In loulhtcifMcra h'liRno'. By Kohkut 
Hav. pp. 4'.>: w[tli 2 plates, and 21 lignrnsln the text, {liiillvtin of the 
L-. S. Geol. Survey, No. 57, ISiW.) A Ke<)loKii' map of thfl soiiiliwost 
part of Kansas, Including the region alioiit Wii-liUu ami westward, 
crossed by the Arkansas river. Tonus the frontispiece uf this re|Hirt 
and nnmcrous sections are nlvcn In Ihe second plate and In the text. 
The l»'(I-r(K-ks are Carbonlferons shales and limestone. atWlehllaand 
eastward : unfossiliferoua Jura-Trian Kholes. claj's. limestone and sand- 
stone, miiinly red. estimated 550 fi^t In total Ihlckness, well develo|K>d 
southwest of Wichita iiiid on the Cimarron river; the Cretaceinis series, 
of whU'li Ihe Dakota. Fort Uenton, and Xiobrara furniatluns are recog- 
nUed, ixtendlng from Wichita west alons the Arkansas to tile lOOih 
ineriillan : and Terliary grit and marl, apiNirenlly tlie re presentu lives 
of liie Lonp Fork and Eijuns beds of Cope, occupying most of the 
southwestern c[uarter <if Kansas. 

In tlie upper part of the .Inra-Trlas is found a noteworthy bed of 
wliile Kypsiini, 12 to ir. fei-l Ihii'k ; and beneath the prevailingly red 
iHilsrif tlil^ wries. l)orin«s pass ihnineh s..nie 370 feel of srray sliales, 
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s dosirtbed by Mr. Hay In the OkoiiOoist, Pnbruftry. ISiXi. 

* beds fire referred provisionally to tlie TrUMlc Hy«(ein. 

Jura-Trias, with this addiiion, a tliickness ot more th»n 

I In the aouthent part of this stitte. 

iiTtiary deposits ii(iti?d Id this reeonnalssance are llvt-, deiiom- 

asccndlng order, gumbu, earlier gravel, loesu, later gravH. 



*■ HcUstiftv* between, the Geology of Eastern Maine and Nmt> 

■k. By L. W. B&ti.EV. [ TraDSBctions of the Royal Society 

a for the year 1989, Vol. VII (Mnntreal, 1890) sec. IV, pp. 

Iprorcasor Ilalley flr«t gives a gcoeral review of the more Im- 

'sdesi^dblTig the geology of this region. A remarkable 

lillred, which was early reuognizud by Bltllcgs aDd lat^tr b«s 

Lldered by Sir Wm. Dawson, that features are presented by 

i> foBslliferous horizons of the East which are very dlSerenl 

uf the more westerly (Kirtlons of the iMntlucnt, and show k 

Blatiouship with those of Europe. The rocks of Deer Island 

^jo Hello, which professor Shaler compared with the Cambrian 

liat Cambrldga and Boston, are still regarded as Pre-Cunbrtan 

My lluroiilau. The Perry group, the llora of which has lioen 

srriliod by Dawson, h I'onsidProd to he Irue Devonian and Is 

iHl nearly resemble the Catskill of New York, II will b- 

.1 lli;il on llic luaiisof till' Can,-idiiin survi-y this Rr<ni|i wji* 
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drifi. belonging to the socond glacial opoch, found in the MISjilHilppI 
basin scores of mlleti and In part two hiindrod miles or morn to thn 
north. Ttao hyi>othcs[s of a )tla< lal dam ac rots the Ohio at Cincinnati, 
wliicli l*rof. Wri(tlit had i)r«\iom]> prcwnled before the American 
Association and in his " Ice Age In Nortli America," Is here moro fully 
considered; but Presitleiit Cliamborlin liold:* that If sucli an ice-dam 
at any time ponded back the water of (ho Ohio, il was only for brief 
limes, being comparable with Ice-gorges of recent spring lloodg, though 
on a much grander scale. The lerraces of the Ohio seem clearlf 
referable to fluvial action, having slopes of descent much lilio the pri'S- 
ent river ; excopting certain slender horizontal terraces that have boon 
noted by Mr. Mc(iei\ and perhaps others reported by Prof. I. C. WhKo, 
which may be due to the obsirurtion uf the valley at Cincinnati by the 
ice-slieet during il9 stage of maximum advanci;. 
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Acad. Si Icnee. vel. I ). Tli.> ni.'tei.rili-s des-Tllwil Jim Welland. Hamil- 
ton. T'ii.|n..is. lleCewsvill.-. D.nia Ini'/ and IJani. ilel li.ea. EI Chaii«rK- 
llno. I.n I'riniitiva an.l Calderilla. 

Uariinieirti- .ibserva lions amtinff the high vrilemoes nl Mexlen, ivitli a 
cuiislderaiion iiflh.' cnltninatlnt' l>i>iiit of the North Amerlean enntl- 
nflnt. A. llellprln. t Proe. A.aU. Sal. Nel. Phil., Cha., In»01. 

On Syrlnitotherls Winchell, and its American upecieti, Charles Selin- 
i-liert, ( NInlli nnniial Rep.irt N. Y. sial.^ geolojrist, IB!)0). 

List of sp<-i-les [if the ATniTieaii palei)2»ie OrMils, Spirltera. Spiriferina 
and SyrincullL-rls. Chas. Sehm-h.^rl. I Ninth annnal Kep. N. Y. state 
gn.)li.l.'ist). 

S.iU's on Ih.' -serpi-nlinonw rocks (if Kssi'v coiinly. N. Y.. from mjii.'- 
cliiet shaft ••(>. N'.'w York City, and from near Easlun. Vc.\m.. tieo, P. 
M.'rrill iPnx;. I'.S. -Nat. Mnseuni. vol. xli, pp. S'J5 -OOt)). 

On cerlain Mesoinle fossils fmin ihe islan.ls of St. Paul's and St. 
Peter'* ill the siraits of .Magellan. C. A. Wliil.'. ( Proi. U. S. Xal. Mns. 
vol. xili, pp. IP, 14 I. 

Descriplinn of new fornis.if irpper Canibriaii fossils. C. Tl. Wah'ntt. 
(Proc. r, S. Xat. Slus. vnl. xiii. pp. iCil-271i). 
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F<ll<ltHi>i KTiyirmy. il-r iinKHr1si.-li'>ii |[>-oli<tclsi'hi>ij (ii'Si-Mo.'liiiri. lEtl. \x, 
S-7 hpft. ciirilHiiis, 111 the Miippli'iriciit : Spiiri'ii (ii's iirihii-nbTiri'ii (I'rsris 
iiliolicus liliim. ) ill I'liicnni. <i. I'riiiiii:': Diikxiiiiin )iiiJii'taln StbR. sp. 
ill diT rosdlon KtorH UiiRiiriis, M. Stniili: 

MIllLrlluiitn'ii •]•>>< VVn-lns fiir Enlkiiii<<i' /.ii I.i-iiizk'. imi, roiilauis : 
['liysiknlisi'lii' unit f:(>oJou[s.'1ii' V.-t-hfllliil^!'!' ili-s C1il<-iusi'<-s. K. liuy- 
bcrp-r : Sraliwir/t Dr. I.iictwi): Wulf, I'riMiriili Ilat/.fl. witli n iK.rtiiili : 

Hiill..tiiisiliir<.iiilir-K.'i.l.i(;iiiiLc. St. r..t.Tslmiirg. vtil. v!M. Nets. D-in. 
niiilahis ; It.Vlicri'lu-s Tnic;r(is.'.)pi,iiies sur l.'s nH^^l.'s vi iiihuTut" di. ais.- 
m.-nt SawtMliirtikoK- (Altai). Mikl.nichct-Marliiy. Vi>1. Ix. No*. :; 3, run- 
taiiifi : Nolc sur !•■ <'iil(-iiir<^ CarlH>iiiri-ri- ilii tinssln <i<- Mowrm. S. Nlkillii, 
Vol. Ix. Xi>. ,'i. <-oiii»iiis: Xiili- sur l<-o fci^<mi!Uls <l<-s iiiiiirriil.i i\<- fr-r 
dans li-iIistrii'KtL' Jli'ritiinitk ilii piViTnnn-iit <!<' Tu'iri(l<>. N. Siilinli.v. 
ltlbUulli<-'.|iin K-'-ulo^cl'lui- ill' \-\ Mm^U: IKS'.I. Siipiili-mi^lil to Vol. i\. 

Nfucrc Uri'ltriiKi' iciir Kiilitrii[iliiiMli'sdai'w-lii'n Er/Rvbirid'"' uii'I it.-ra- 
Imhios. Ii. T.'i-'liiH. 

MlttlK'Hiiiifft'iKtiT tii>iurri>rsi'bi'ii<li-uii<'si'11s.-i>iirt in IWii. ini» <l<-iii 
.ralir.' ISf'.i. .■..(itiiiJis; [.fiss ut.iE ir.-sriliull.l..- ItLliliiiiKi-n iti iIit Sibwi-i/, 
Fr..rui>iiy: I'rtxT ili'ii ll:iuts.-lij]il I'lui's Roi-licii mis ili-r iiiiiriin'ii .Mn- 
lassi>. A. Biilt-iir: 

Traiiaactiiins i.t die KlIiibiirKli (!i'(iliiKii'»l Sii.'ir-ly, viil. vi, J'arl I. run- 
laliis: l)arwti|-si!i>i.l<.s,'li-al wi.rk, Italpli lti.li:mis.)ii ; Th.'i'lassili.-iill.ni. 
illiHribiitloii, orlelii amt (iviiliiliuii ot liii- Jiiirmal mlras, Ati-\aii<ti-r Jobii- 
stOQc; Niiti'uii tbo sii|j]iiisi'il bisli-li-vi-l slu'll hints lii Kasti^r R>^*■i. lliiiib 
Millt-r: On llii- su.'i-.'s^ii«i i>t tli.' I.hw.t Cartmiilfi-nm.- si-ri.'s ri> ili.' 

Wi'stiitEiliiibiircb. Willi s].iriat ri'ti>r<>i I<> ttio ili^tpirl uroiiiiil Crii- 

iQoiKt. J«bti lli-iiiliTSKii : An «kl man iiiiil wiiman. or Human Ixmi-s in a 
Scn.tii.'tilariii b.'.l ill Xi'Wtoii Atilmt. ni-vonslilri-. William I'..nil<-lty: Ini- 
priivcmiTits in tin- ini-ilnHis (if ili'tfrniliiliiR th-' I'omiKisiliiin iif MliiiTalr' 
by bliivrpi|Hi analysis. AkxaniliT .l»liiisiun>' ; Kiifiit pmiiri'ss in pali-on- 
tulogy as ri'^anis InviTlt'ltratc animals. II. A. Niiliiilsiiti. 

On rniniHisilc s|ilii'rnlili'» In iibsi.lian. fniin lint Sprlnii-' n-ar Little 
laki', California. Prank llnlli'y iguan. .li>iii-. IJinil. S.-v vi.l. \lvi. Aug.. 
ISIMII. 

Class-lMMik ot (IroliHcy. An-li. (.l.'Iki.-. ■;nil ■■imiun. l-.'iii". ti'l j.p. Mi- 
miliar. \- Ci>.. I.oikIkii iiiiil Ni'w York. 

Ili-l-or's i.f p-olo[;ii-al .■splnration- ■ImiMi; ilii' viars |s.-< u (Nrw Z-a- 

liimh. W.niiiiri.ni. isiiii. .lanii's ll.Tn.r. .liml.ir. ll.'si.l.-s Ihi' r.^iiorl 

iif i.ninri'ss by ili.- ■iirri'Uir. iIuti' an' I-umiIiv ri'poris by A. MrKay 

anil .1. I'ark. U\r-s<- oi-lavi.. nilni<-n>iis llliisfralions anil uia|>s. 

Ii. Srlnill'ir /,.i/-.mr.:ri. wiii.i .U»«iii».. 

Itulli'tiii ..f til- ii-lriiril!.- laborai.iri.'siir l>.-,iis.in ri.i\.'rsiiy. vi.l. V. 
roiiiains: Tb.. Wavrrlv irr..n|.. \V. K. r.ii,|.,T : Ta!.iil:ir.-il :if,i ..f f,.-^;is 
knuwn liitiiTiir in lln- Wavi-ily iir.iii|. i.t "1.1... \V. K, r.H.p.T. 

Itiill.'llii ..f rill- Ani.Tl.aTi Mnsiiiin ..f Natural Ki-Mry. \ol. iii.. X-. 
1. ninlalus : 'I'll.' (■iili-if.T.nn formalt.ui in flu' Oiiimiilaii, vall-y. Ilriiii.- 
•■r.l and Sc-ly : (Ibs.-rvaiii.ns uii ilir fauna ..f lli.- r.Hk« at Ki.ri Ca-i. . 
V.Tni.uii. wUliil.'-iTl|.iiiMi>.if a fivv u.-w -.iH-.i.- : IH.-.rv^ili.uis <,i. ,, 
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to a. li'miiinHlr ciirirlii^lim Ibi' m<'t1io<l of Hr. Nli'liolsiiii itiiil why I'aiiniit 
RiiniiiiKiT fiillnw mill's* H Ik Unit ln' Is Mmlcl Hlwiiil viMiIiirfiiu iiway fnini 
his iiii.'iriii liiiid iiiHrkt.. Oii a. pn-vions ui-cusiim Mr. .tiKii-pii .fiiniHS 
(r(-Jr.loiiriiiilof 111.' Ciiifiimutl SiH-U'l)" of Xiiliiral HisH.ry. vol. \. ft. 
nN<-|.<c<i.l found fH.iIt Willi Mr. I'lrirli's siilxlividiiiR s.. .'Xti'iisrvflr 
thf iciiiiK Moiitli'iiliiiom and Riving pai'li division it gi'iii-rii- rank. 
dc'tiiliiK i( II iinelcsi' riimljiTiiig of iiomi-n'-liHim', and [inidiii'tlvt' of 
cmltrss .■orifiisioii lu llii- stiuly of h I'oiiti-Hs.illy dillirnlt (!riiii|i of foHKlls. 

Thi-H' itttni'l<s on tlit- m-w mHliod of di-nliiia wllii tin' moiition1i|)orii- 
ids iiiLd olliiT [MiU'cwolc llryti7i«i. i-oiilU Iw sulTfri'd (o [lass iiiuiotli'i-d. 
wi'rr II iLiii thiil till' liust of onliioki'rs iiiiRlit (liiiik Mr. l-lricli Mtooii 
aloiic In llii' i-onrlii'l. It is no! *o. Mr. Auk. F. Koi'rsti- and Mr. A. ». 
Foonl liMVi' iisi'd tliis iin'tliiiil of work In lln-lr labors iin tin; llryoma. 
Thr Niw nii'lhod will |>r.-vall. II is l.nl tin' i.iitronii- ot a mori' I'om'ft 
iiiLdiTsiiuidiiLR of iLHlnrc ami hrr ways of workln^t. Anil tlii' ixTiodlrai 
objc'i'lioii!! iif tliosi' iisi'il lo thf old ways and oiialili- tii vau-li llii- cplrll 
of thf ni'w, aril to b*- r\|i''i'lcnl anil aro as harinli'ss tn I'i'al iirogn-.-is aii 
yoiitli's rirst lnvr to Ills rvi'nrnal wHI bi'ini?. 

Tlial lln> I'xIiTiial chararti'rs of tin- moiitii-nli|mroiils ari' in.*ntlii'ipnt 
rordasslil(ratiiiiiandpruiliir<'Brtirii'lalasM-iiililai(i-!<iLi) ion(ii-r ini-ds [inmf. 
Th'w who has.' their classl flea lion ii|iun iniiTiial i-haraitirH and strn>-l- 
iirc do not ni-eli'i't tin- cxlurnal features nor hesllale to make un: 
of tli.'in wli.'rii'VfT possiNe. Often external i-hurai-lers ure .'orr.:lat.'d 
with iiiiernul bnt no) always. That llr. Itiimlncer hits fallod lo Kra!i)i 
Mr. I'lrii'li's g.-nera slionld not Indm-e him to hastily .'liarue Uie falliirn 
111 the K.'nera. Il may ln' dne to liis own lark of iHTeeptlve ptiwerH. 
An.l that ilie efTurt slnmld liave liroihaid In him a '■dn-adfiil aBHiiy 
neiir to fiiinilnt'" aronses on.-'s plly. 

Wi' nuiy notir.' mure In detail mime of l>]'. ItDnilnx<'r's siRtemeiita. 
H.' sjH'iiksof "trininti modllh'Htions." This se.-ms a clear i-ase of Iry- 
iiiR lo iH'liitle |tolnt» or dllTi-r<-iiee. What Is It that makes a modliieallon 
■■trilllris'.'" U'hu shall say thai the preseni-e or ab^nee iif aeantho- 
l>or.'s (splnUorm eoralliti-s uf Uominiter) dues not betoken some dilTer- 
i'iiii> and perliap.* a great one. lu the anatnmleal sirm-mre. The view 
Hdvan.'1-d by Dr. Homlnger toexptain the urigln of Ih.- -tidniform iroral- 
MO'S. for wlili'h Nieholson and Fouril hav.- proiHi^-d ihe lerm aeaiitho- 
[lores, seems In ine entirely iinsiiiiport.st by the i-vid.'iice h>> offers. 
The majiirily .if uhservi-rs have I'lmslderod these In b.' liibni.-s. whk-h In 
wiine earl's III.- doctor admits : lint In' says ih.' e.-nl-r i* not well .l.-IineJ 
and S.I thinks lli.-y were not r.'Kiilar iiibnies tenanted by i«'eullarly 
iniHlltli-<t ziHilds, as Dr. N'ieholsun >'iiiiJe>-inr''S "T vibraeiila as Mr. i:i- 
ri.-b snppiwi's, but wrre tiirmed liy a sn[HTabiindani:e nf sehl.'reni'hyma 
In i-erlain parts of the wall tissue : basint; this view n|K>n the mannur 
In whk'h the walls ar.' fonii.tl of layers pr.>j.'i'llnii obliiin.'ly upward and 
oiitwani. n.- argues that if tln-y were tnbnl.'s in strnetiire, they shnnld 
havi> iH'in eonslnielcd in the same manni-r as the others. But 
why/ It wimld scni a reasonable snp|Kisltion tliat ihe tnbni.-. If ihi- 
home lit an ap)>eii(laK.' of the nature of a vibra.iiluiu, a* Is iirobable. 
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Is iiu ditlii-iilly wliuti'Vfr in iMstLneiiisliiiifi tin- hiriir uiMiillmiiori's iif 
Dokuyiu fnim thi- !<innllnr oiics ot other moiitit-iiliiKinmls mid dial tiiu 
"without a ilotim-il siancisrd (if itinKuiiii'l.'.'" Hiii won- tlils «>, ihi! 
tii'iiiis Ih-knyia is not hu:ii'd dil tliis fi'iitiin- aloiio liiit ii|ion oLIiits uIso. 
])l|>li>tr,v)ju »n(l I'ni'iopora our xiilhiir would tlirow toui'tliiT >H'i-ausi! 
Iiy [iinkiiiK liic;um]itcti- vosli;iilur <llii|il]raKii>^ (I'ystipliruKmH) o<'i;iir in 
ll)tiloiry|iuntiili'iimiili-t<-dla|iliriiKUis In soiim of tlio tulH-s iif I'msoitorn, 
lif i-aii liiid iiu cssi'iitiiit i>oliit of dilTiTi'iti-c. Itiii liiK olisi-rvnikiti, If 
PViT hi' liHs madu UI1)' (III tUc-fi' Kriicru, is wrcirif;. Evrry s|H-i'impii of 
rrusoiHirn ulwnys has ■-yslliihriitriim mid no s[iii'iiM('ii ot Dii.lofryim I'viT 
hoiilhi'Tii. If his Hi'i'tiiinx ot I'msoimnt soiui'ilicn's slum- >irni([lii dia- 
idirunrniK In th>' Ko<i-i<ia. this Is dui' to thi-inaiini'r In wliii'h tlii' MTiton Is 
miuii-. Thi' i-ystlphniiims foriii a i-oNtlniiuiis row lltiliiR onr sklo of tIi» 
/<KiH-!al I'aviiy. A liutirituditiiil si-i-ilon throiiffh thi- /oii-i-iul uliuiiiln-r in 
one dlriM'tion .■uts iil) tin- ■■ys1l|.hrii|tins; miidi- at ri^lit angh-s It i-iits 
none of tln'ni tiiil iloi's I'lit th<- ilhil'hriiftnis »'hi>-li nn^iilso foiiiiit in Ihr zo- 
•iTJul I'hiinilxT. Ilrni'i' till' donor has h»sti!y <'on<.'1i]d>'<t thai snrli tnl»-rt 
cDriliiiii NO I ysii|ilir:iu'OLs. OiluT ililTiTcni'i-; lirtwri'n tlic jri'niTii tnl)cht In- 

Ity a siriLilar |>ro<'<'s> of uiiiiiini^iric :ni(t oviTlookiuu diirrn-nn's, lh<' do<'- 
lor would di!^rard P<t< i>or)i. 

Whf'n Mr. t'lriili in di'linlnu Mk' gi'nus Aliirlo|K>r<-ll!i sums ii|i lln^ 
I'harai'tfrs <tisi(nKuishiiiii it from Alai'to|Hii-u. und hm-* l.hc tilirasc 
■■thfsi' iiri' all HiHHi (Joii'Tli' vliiirac-li'rs," hi- is not si-i'khig runsolution 
fur l^sInblisllin)! u ni'w ucims. Iini Is shiiwinu how )mt forri> a ni'w i!<-iiii4 
niiisi br I'Slalili^iii'd. Tin- summary wliii-li Dr. ItoniiiiHor givi-s uf Mr. 
t'lrli'hN iK-iL'-ra is varlili'd and liyiH'n-Hlti'al and lo thi- hlffhi-st d<'k>n-<> 
iinjnst. If l,[<"'li'niail<<i'4 not tii'toji)c to tin- m<iniii-ullpi<roltls. wlirri' 
will thi- iloi-ior iiiii it? ThiT.' is no .ini'stioniiie iis n-liiifon lo Bati.sto- 
mi'Ila. 

(f ihi-diK-tor w-n-MTlonsly latl.'d upon ro dial wilh I 
"Iivi'iiis. lH-sidi'S an adililional host of tornis known bn 
mtjIh'iI. all of whk-h from his stnndtioint wunld liuv>- lo 
Mu]iti>'ull|i<ira, would hf not bi- viTy apt to siilii ii|i ihi- 
so, wi.nid lo- I'al! llii' gnnijis Ki-ni-ra or snlwniTU b It I; 
i-viTy iu:-tiii.<-r wliiTf It is likiOy that h.- has bad an o|.i«ir 
tnlly -tiidy i;.TTiiin typ.'s. his i-iwlnsions ajipniximali- lliosi- of 
rirb ; for in^iani'i'. ('ullii|>nra. Fi!'tiill|H>ra. I.iorh'nni. Sici:o|hii 
whirli bi> ai:i-i'[ils ami s<-<-ms Inrlitii'd to maicnify tlii'lr dlsllixt 

III- liail •.ntliiii'iilly aui|>t>- nialvhal I the wish and ru'Tuy to : 

to full iin.-.iii.Mtioi,. woiilil ill- II01 out-riri.-li rii-irb liirii<.-if. 

Anil iiiiailv tliis oniilit to Ih- >aid that ilr. lloniinxi'i' ousht 
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e in favor of 



six baHote « 
Washiiifitou. 

These reproseiit the memliera from Groat BriUiiii, Franee, (Jer- 
many. Australia, Aiiatriii. BelgiiiiD, iliingarj', India. Italy, Portu- 
gal, Boumauia, Uussia, and the ruitcil Stjitea. Xd negative 
votes were reeeived from countries outside Ainerit-a, 

The majority of tlio Bureau, as well as a majority of tlie Ameri- 
<«n Committee, thua expressing their prefen-nee for Washington, 
it was vol«d to hold the next session of the International Congress 
of Geologists in Washington, during tlic week lieginning with the 
last AVednesday (2t)th) of August next 

The vacancy in tlie committee caused by tlie death of Hr. ('. 
A. A-fhhumer, was filletl by the election of Mr. S. F. Emmons, 
Washington, D. C. 

Tlie committee now consists of the following members: Messrs. 
Bninner. Chaml>ertin. Dana, Dutton, Davis. Kmmons. Gilbert, 
Hall, Hague. Ucilprin. Hitchcock, Leidy, Lesley, Le Conte, 
Marsh, Newlwrry, Powell, Proctor, Shaler, Stevenson. A. Win- 
■chelt, Waleott, M'hitfield and U. S. Williams. 

During this meeting vacancies were filled and the organization 
of the Committ^ie perfectetl, so that the present oHlcers and sub- 
committees are as follows: 



Chainmm, J. S. Newlwrry, 

Vice-t'hairmau, G. K. Gilbert. 

Secretaries, If. S. Williams, 

S. F. Kmmons, 
Acting Treasurer. S. F. Kmmons, 

(1) A suli-committee on the Srieulijic 
J. W, Powell, Chairman, 
J. D. Dana. 
T. (,', <'hamberlin, 

(2) A stib-eommitt«e on Iji-ngfr E^oir 
Clarence Dutton, Chairman. 
N. H. Shaler, 
J. .J. Stevenson, 

(3) A hx'al siilvcommittee to make preparations for hohling the 
meeting in Washington, with power to organize and add to tlieir 
number: 

Messrs. Dutton, Gilliert, Hague. Kmmons, 
<'Otl. all of Washington, D. t". 

(4) .\ Dominating sulM-ommittee to nomin 
<'imgress: 

.1. .1, St4.'vcnson, Chairman, 
T. C. Chamlwriin. 
Alex. Winchell, 

The followiug resolutions were adopte<l: 
That the secretaries lie authorized to prejiare a cireular of in- 
formation, mating the organization, the time of meeting, and such 



New York City. 
Washington, D. C. 
Ithaca, N. Y. 
Washington, D. C. 
Washington, D. C. 

Wasiiington, D. <\ 
New Haven. Conn, 
Madison, Wis. 

AViishington, D. C. 
Cambridge, Mass. 
New V()rk ('ity. 



Powell, and \\'al- 

ate otticers for the 

New York (lity. 
Madison. Wis. 
Ann Arlxir. Mich. 



INDEX TO AOL. XL. 



Mi-Miiwilipi ii'iir MiuiidialiiiJ 

AinuMix. A.. Knte nl Kmwth iif (.tiritls. I ri'.^r\i 

3211. i "^--"-J 

ADit'ririui AwHclaliini for llii> A'lvutiop- , 

mi>ntnri4i-ii-liii-.Ailieiii<t iniftliiK,:!!)!. j 

An Aini>rkan K«>liiiikiil railway ttULd<-. i 

Murtarluic 34H. 
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Kuitu, H3. I 

ATtnrisn wells In Niwth Htiil Sinith Da- ' 

hotH. Wnm-ii ( |>liiiiii. 21 1. 
A-hliimifr. 4'li:irli^ Albtn. Skplrh l>)- 



I Cln>i->l<-. K. W., Pal(>nntn1>«li'Hl ii 



Mfu'iur 
M. Vhai 



<>r tiM- Indian Territurr, 



•>t lliflliir 



\rrliiir Will 



>r<l Uwi'ii. N. II. 



.Mil .>( laki- llimni. A. K. Itar- 

(-•>rtliilpniiin>l llii' L.iurditli|p. Rlacia- 

il<iii<ir.aiul>ii>'n.;<-.'4. 
Crttiin, V, W.. I 'lii-ycinif xniiditone of 

Cnin'tonf. J., (iculivieal Hiirvvr ot 
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